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'The relative stagnation in the agricultural sector 
has had very grax-s consequences for our over- all develop- 
ment process, llie growing shortage of wage-goods and agro- 
based industrial raw materials has not only had a cripping 
effect on the economic dynamics in the country; it has also 
resulted in a huee drain of foreign exchange and an increa- 


In the course of last five years we^conducted 
several studies in some rural areas of Bihar which is the 
second most populous State accounting for a little over 
10 per cent of India's population. The findings suggest 
that large ma;iority of the rural households are poor peasant 
households and remain the most oppressed aiuong the rural 
classes. Some of them own some cultivable land. Quite a 
significant rmumber lease- in land mostly on crop sharing basis 
or on terms requiring labour servicesj but in some cases on 
terms requiring fixed payment either in cash or in kind. But 
there are many who are landless, soyie do not own even hois®^.- 
stead land. of the poor peasant households are deficit 

ones in th© sense that their bare minimum consurtption 
expenditures exceed their incomes. These chronic' deficit 
households are, therefore, forced to take consunption loans 
both in kind and cash from the landlords and big" cultivators 
and big peassnts who happen to be the main constituent of 
the rural ridi. Sometimes, the stipulated rates of interest 
on these loans are exorbitantly high. Leave aside the loans, 
even the full payment of interest, often, is beyond the 
means of the deficit households. But the creditors also do 
not insist on full payment even in the long run. The rural 
rich use this debt obligation as also those arising out of 
alloxv'ance of dwelling space or some tiny bit of land for 
cultivation to the poor peasants, to force on the direct 
producers an informal bondage, Sierefore, a system of un- 
equal exchanges exists which gives the rural rich enormous 
economic benefits such as cheap and assured labour, better 
terms for leasing-out land, benefits obtained through what 
is known as "distress sales", squiring the poor peasant 
lands aliiKst for nothing. 


The enormous economic power, which gets concentrated 
in the hands of the rural rich, not only allows them to do- 
minate oyerthe economic activities of the area but also mskes 
them politically very powerful. Ittiey claim the bulk of the 
benefits that f 2 i 0 ¥ in the area either in the name of develop- 
ment activities of the government or for welfare of the rural 
poor. They pay less to the direct producers than is legally 
d = to them, l^ist of the village quarrels among the poor 
p,^.asants are settled by them. 



'They operate as the sole arbiter even in the context of 
distribution of relief and other essentials like sugar and 
kerosene oil by the government. For all practical purposesj 
they are the lai\r in their areas. There are cases involving 
forced labour. 5 


It is mainly because oi this that the landlords and 
big cultivators and rich peasants have developed an interest 
in continuation of this semi-feudal set-up which exists 
because the vast majority of the poor peasantry remains in 
perpetual ’deficit’. Economic ^gains arising out of this 
backward, predominantly semi-feudal agrarian structure has 
made the rural rich not enthusiastic to rapid development 
which, if allowed, is likely to improve the economic condi- 
tion of the poor peasants v.ho can thereby free themselves 
from the semi-feudal bondage. That is why the- resources for 
development activites mostly are either wasted away or are 
used up in conspicuous consumption. It is this which explains 
the low utilisation of infrastructure meant for agricultural 
development 
ture. ® 


and almost negligible net investment in agricul- 


The two aspects which throw itself prominently 
semi- feudal situation are semi- feudal bondage and the in- 
efficiency of the system compared to higher historical stages 
of production relation. One can see^that not only the explo- 
itation of poor is qualitatively different than is fouixS in 
the advanced capitalist countries, but the semi-feudal setup 
operates as a drag on technological development. It will also 
be seen that the semi-feudal bond age. is crucial characteristic 
in the context of semi-feudalism because mainly on account 
of this there emerges a class interest which is not only 
dominant in the rural be.lt but is also not enthusiastic to ' 
rapid development leading to waste and inefficiency in the 
agricultural sector. The semi-feudal bondage is caused main- 
ly on account of the fact that vast majority of poor peasantry 
remains in perpetual ’deficit'. If rapid development takes 
place and the ’deficit' is wiped out, the rural rich are 
likely to loose most of the advantages which they are enjoy- 
ing now. Iherefore, the dominant class interest remains 
inimical to development. 

The Indian rural seaario, taken as a whole, is not 
very different than the situation described above. Estimates 
based cn data available in the Nineteenth Round of the 
National Sanple Survey for 1964-66 reveal that about 37 per 
cent of the rural population is ‘employed at work* and about 
60 per cent is not in the labour force. The remaining 3 per 
cent includes ‘employed not at work', ‘unenployed seeking 
work* and ’uneeployed not seeking bu'^available for work. 
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Out/ those who are ’ecployed at work ^ ouly about 14 per cent 
work for less than six days a week, while about 78 per cent 
work on all the- seven days in a week and about 64 per cent 
of the ' employed at work' work for riore than 49 hours per 
week. Even then the per capita monthly consumer expenditure 
of about half of those who work for E©re than 49 hours per 
week, falls below the normative ininiaum. Thus, those who 
are poor in India are not necessarily those who work lessjor 
db'-cot work at all, According to the Second Agriculture 
I.ai'our Inquiry Beport about SC* per cent of the persons belo- 
nging to tE- agricultural labour households were found to be 
below the normative minimum. The other distinctive feature 
of the poor in rural India is that in nine out of fifteen 
major States, HBre than 50 per cent of households were found 
to be not reporting willingness (of any member) to take up 
regular full time employment within or outside the village 
from the category who were poor by any reasonable standard 
(table 1, column 2). The percentage was lowest in Kerala 
followed by Haryana and Punjab (combined) uvhich were 36,84 ; 
and 42. li? respectively. Both the aforesaid facts taken 
togetner throw a sugg'stion to the effect that widespread 
bondage is prevelant in the context of labour process in » 
rin’al India. However, it can hardly be said to be conclusive. 
We do not have direct evidence on bondage, collected on 
All-India scale. However, there are other facts which can be 
examined in this context. 

Data on income and consiiEptlorv expanditure: of the v 
weaker section of the rural society provides significantly 
corroborative evidences to our thesis. There are evidences 
to show that the consumption expenditures of the weaker 
section of the rural population invariably remains more than 
theiy'iicomes ~ Sometimes as high as 14 times the income. ' 
Those who are averse to drawing such unconifortable conclusions 
from these, often suggest that the consumption expenditure 
data are always overestimates. Even if we grmt this conplaint 
about ov6restlmatio%. the magnitude of overrestimates con not 
be so high as to rule out_ altogether the chronic and stagg- 
ering nature of deficit thrown up by the aforesaid estimates. 
This forces the rural poor to take consumption loans mainly 
from the rural rich. The latest estimates show that there is 
evidence of high indebtedness ■■■among the agricultural labour 
households except in Assam, Kerala and Orissa( table 4, column 
3). This invariably leads to debt- bond age. 

Hie other method for enforcing bondage prevelant in 
Indian situation is one of leasihg-o’^t land. Leasing-out land 
to such households who are economically weak and hence inca- 
pable for maximising the output from leasing- in land, reduces 
the direct gain to the landowner though it leads to indirect 
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benefit ib terms of enforcing an informal bondage on the 
poor peasants. It should be noted that in the Indian context 
today? the poor peasant households operating with small 
area of cultivable land are also econoiaically x^reak house- 

afclc 6. It is evident 
households leasing- 
re of land from 
is fa.irly porevalent 
•rat. Earyanauand 
id zh 6 s 3C0 nd h igh est 
i,c;r. almost toucher 9 0 percent level, 
area per agricultural holding? almost 
hclf^of that in the second lov;&st that is I'/a-st Bengal (colu- 
mn 4). In Kerala \^^e also find that tb.e highest percentage 
of households have got their tenancy rights recorded 
(column 3). These facts taken together su.ggests that there 

in Kerala because of strong 


hol'^'s. Such evidence is available from 
from table C column 2 that percentage 
in land but cultivating less than one 
amongst the hcuseholds lee sing-in Ice- 
in rur 
pun;' at 


a Indli 
1 1 is 


is negligible in 


cenu p£3 


ont in 


state is Tamil Nadu. Eih, 


Xc-r 


has the Icx'/Gst 
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Gujret, H-ryana, Punjab and Rajasthan, msndays v/orked on 
own farm to total worked in agriculture exceeded 50 per 
cent mark (table 5 columns 2 & 3). Moreover, in Indian 
context, those mo neither earn their major income fromZ 
nor spend bulk of their time working for others, would be 
classed under poor peasantry even if they devote some time 
working for oth--rs.--ln agriculture. 

In course of studies conducted in Bihar, it was found 
bhat in operational terms, the loans advanced to the poor 
peasants were invariably like doles. It is known to both 
parties that it is beyond the means of the 'deficit' house- 
holds to pay either the loan or the interest in full, even 
in the long run. still the loans are advanced. The whole 
operation, "in fact, involves that the poor peasant receives 
only the ’ subsistence' , Part of it is paid in cash or kind 
cr both. The rest is paid in terms of loan so asto enforee 
a debt bcndegG on the pcoi‘-peasantry with a view to appro- 
priace almost the entire surplus valueCwhich the poor 
peasantry might be receiving because of some assets held by 
thc-m). Ihis explains the absence of flow-equilibriumC in the 
operation of the credit mechanism) which is characteristic 
feature of capitalism. Ti-iat is why in a semi-feudal set-up, 
loans repaid invariably remains less than loans taken ard 
7.0 ans oiitsta.nding exceed the total value of assets of the 
debtors. Hicsc feature are prominantly displayed in the 
context of poet- pea- entry in other States of India also ? 

This goes to explain that even ox^^ning land does not improve 
th*: consumption level of the poor peasantry (table 5, columns 
4 and 7). Only in Haryana and Punjab "it seems that the 
poor peasantry enjoys a distinct advantage by owning land. 

In both these States the per capita consumption expenditure 
of those with land is more than 25 per cent higher than those 
without land. Bihar errs on the other side. In this case 
the consumption expenditure of those without land is about 
29 per cent higher than those with land. This may be also 
due to the fact that it is not possible for the poor 
peasantry, saddled with debt and semi-feudal exploitation, 
to get even that much from self-cultivation which they would 
have got from x./orking for others. Still the status enjoyed 
by those- who ox^n land over those without land in a semi-, 
feudal set-up prevents such economically weak to part with 
lard. Then, this category with land may have significant 
number of poor-middle peasantry who fird it below their 
dignity to x®rk for others. Ihis 'again may cause the fall 
in the average value of per capit.a consunption expenditure. 
There causes are also operative in case of Kerala which . 
shoxvs signs of weakening ,of semi-fexjdal stranglehold. 
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SiDiilarly in Plaryana aixi Pun;i at which otherwise shows sighs 
of weakening of s emi- feudal institutions j we find fairly high 
indebtedness (table 4 column 3). But here also only a very 
small proportion of households show liability in kind (table 
4, column 4), koTeover^ in case of Punjab the high indebted- 
ness reflects bondage but it is not pf 'traditional type. Here 
it reflects advance payments v/hich is done to attach the 
labour arc for maintaining assured supply of labour in peak 
seasons. ' It should 5 however, be noted that in a trsditionl 
societies all the correlates related to any particular mode 
may not pi esent itself with the same intensity, specially 
when the analysis is based on data which was neither design- 
ed nor collected to study the mode of production. Some of 
them in some States may give somewhat opposite results. 
Therefore, the conclusions have to be drawn after taking the 
things in their totality rather than getting bogged down in 
narrow empiricism. Sirndlarly percentage of homegrown consum- 
ption to total consumption of foodgreins is lowest in Kerala, 
but it is higher in Haryana and Punjab tiianotiher States where 
persistence of semi- feudal production relations is indicated 
(table 6, column 5), 

One of the factors which operates a.- a drag on 
technological improvement in semi-feudal set-up, is the 
system of ownership of produced means of production (for 
conduct of husband ary) by poor peasants who receive only bare 
•subsistence*. So they fim that neither they can invest mr 
bring about new technology in agriculture. Ihe decreasing 
number of plough per acre of operational holdings as size of 
operational holding increases (table 8), suggests that produ- 
ced means of productionis mainly h9ld by those who receive 
the bare •subsistence* rather than those who receive the 
• surplus' in rural India, Ihere seems to have hardly any 
change taken in its extent between early fifties and early 
seventies. Tr&ctqrisation of agriculture in rural India as 
a lAioie is hardly of an order to e^iplain away such decreas- 
ing trend in number of plough per acre of operational holding 
with inefes'se in its, size. 

Iherc- are other evidences of wastage. There is 
negative correlation between percentage of net area ••■sown 
to total cutivable area and average size of operational 
holdinL< in twelve out of fifteen States (table 7, column 5), 
The exceptions are Keralaj Bajas'fchan and West Bengal, Per- 
centage of utilisation of irrigation potential created by 
major and medium schemes In 1974-76 is more than 90 per c eat 
only in six States (table 7, column 6), They are Andhra 
Pradesh, Haryana, Kerala, Orissa, Tamil Nadu and West Bengal, 
It is 100 per cent in Kerala, It is lo^^est in Assam followed 
by Bihar, ■ ■ ,, , 
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It will, thus, be seen that from the point of view of 


agricultural development, in 
Punjab can be said 
seems to be Kerala 
erence between the 


a very general term Haryana and 

itself and the second best 
table 3). The only diff- 
Haryana-Punjab and Kerala-West Bengal 


to be a class oy 
and W'sst BengaK 


set is that former is somewhat vaguely near to Junker model 
while that the latter confirms to somewhat Kulak dominated 
raodel with organised peasantry. There are some evidences of 
sonie weakening of semi- feudalist ic features in West Bengal 
also where indebtedness is low (table 4, column 3) and less 
of wastage (table 7, columns 5 and 6). However, semi- feudal- 
ist :c features are less weak in West Bengal than in Kerala.'* 


iill these, however, still support the thesis that the 
dominant aspect of mode of production in irdian agriculture, 
by and large, is semi-feudal, wherein the semi-feudal bondage ■ 
defined broadly in terms of economic and consequent social 
and political dependence of the vast bulk of poor peasantry 
on the landlords and the big peasantry - plays the key role 
in keeping the system inimical to overall devlopment. 

But these are only first approximation to reality in 
scientific terms. We need much more data related to 'produc- 
tion relations' existing in the different parts of the 
country. Unfortunately, they are not being collected on an 
all-India scale. On the other- hand we are collecting most 
: of the data for different regions on all-India scale based on 
the concepts which are relevant mainly in the context of 
higher historical stages of 'production relations'. It is 
hhis limitation which has prevented us from understanding 
the reality of the objective conditions prevailing in the 
This hes done considerable harm to our approach to 
planning in India. Tnis is partly responsible for our over- 
emphasis on investment planning models. No doubt, we also 
proposed measures which if implemented fully would have 
resulted in weakening of semi-feudalism. But as these measu- 
res were proposed more in the context of distributive and 
social justice rather than in the context of developmental 
planning, the stress on its implementation remained secon- 
dary. This is very true in the context agricultural sector 
S‘'for the most part of fee rural India. It is really necessary 
to know thf- contradictions involved in the context of devel- 
opment, otherwise their resolution and, hence the overall 
I ' developm.-nt will remain a far cry, 'Investment' provides 
'necessary condftion* for development of agriculture in the 
■ Indian context but still we' have hardly any idea about the 
h • suffiQieni;, condition. ' It is in this sphere more than any- 
'■ where else that we need to co-ordinate the studies on regional 
agricultural development. Some such studies which have been 
done till now, are frightfully limited in numbers and are 
iJavailabls for few States of, Jiadia, , only. Moreover, in absence 
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TilBLE - 1 

Net investment as percentage of national 

1950-61 5.1 1964-65 12.0 

1956-56 9.9 1966-66 13.8 

^ 1956-57 13.0 1966-67 16.5 

195 7-58 9.9 19 67-68 12.1 

1958- 59 10.8 1968-69 11.7 

1959- 60 10.9 1969-70 12.2 

1960- 61 12.6 1970-71 13.5 

1961- 62 , 10.7 1971-72 11.5 

1962- 63 12.3 1972-73 12.2 

1963- 64 12.2 

Source s Baj, K.N. , "Growth and Stagnation 
^ in Indian Industrial development". 


Economic and Political Weekly, 
Annual Number 1976, p. 228-5, , 
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TABLE ~ 2 


Annual rate 6f growth of 
per capita domestic product 
at constent prices. 


First Plan Period (1951-52 to 1955-5€) 
Second Plan PeriodC 1956-57 to 1960-61) 
Third Plan Period (1961-62 to 1965 - 66) 
Annual Plan PeriodC 1966- 67 to 196S-68) 
Fourth Plan PeriodC 1969-70 to 1973-74) 


Source 


Plan documents of planning Commissionj Government 
of India. 


I 
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Ti^BLE - 3 



Annual rate of 
growth of 
agrd 3'ultural 
output 

(percentages) 


Standard deviation S 
of fluctuations in 0 
production estinatedO 
from the three years 0 





Haryana 

Punjab 



to /s 


Kerala Ori-;sa Gujrat 

WestBengalUistar Bihar 
Pradesh 





^ 2 to ^ 


Assam ' ' . 

Tamil Nadu Karnataka Haja- 

sthan 



Andhra Madhya Mahara- 

Pradesh Pradesh shtra 


Source s Jose, A.V. 3 /agricultural Projection Tends in 
India 1956-57 to 1972-73 ( me meo graphed). 
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T/JBLE - 4 


STATES i Percentage of » 
' households not 
' reporting will- . 

^ ingnessCof any * 
° member) to take j 
' up regular full | 

• time employment i 

• within or outside • 

• vill?'ge in ^ in- 1 

• come category below 


Agriculture Labour Households 
Percentage of households 


Heporting 
liability to 
total 

households 


Reporting 
liability in 
kind to total 
households 
reporting 
liability 


s E 5.600 per annum 
’ household. 

pe? 

♦ 


a 

<e» 

O 


(1) • 

V 

(2) 

« 

1 

8 

(3) 

o 

» 

« 

mamtvsmJaoBmm 

(4) 

Andhra Pradesh 

40.44 


37.86 


6.84 

Assam 

53.85 


17.88 


12.14 

Bihar 

53.69 


45.31 


40,56 

Gujrat 

52. 00 


39.58 


2.60 

Haryana 

42.18* 


39.84 


5.40 

Karnataka 

65.39 


34.87 


19.21 

Kerala 

36.84 


19.42 


5,92 

Madhya Pradesh 

63.12 


34. 79 


18.65 

I^iaharashtra 

65.79 


■22.69 


15.16 

Orissa 

46. 67 


20.5 0 


42.44 

Punjab 

* 


62. 17 


9.46 

Rajasthan 

48.98 


49.97 


10.25 

Tamil Nadu 

60.94 


‘35.49 


1.40 

Uttar Pradesh 

62.86 


37.28 


17.17 

West Bangs 1- 

57.76 


29.30 


31.74 


*Haryane and Punjab sanples were combined because 
Punjab sample for the licence category was too small 
for any meaningful conclusion. 

Sources Column 2 - National Sacple Survey^ 25th Roundj 
. July 1970- June 1971, 

Columns 3 & 4 - Reserve Bahk of India, Ml India Debt 

and Investment Survey 1971-72. 



T E Sj Poor Peasant households Poor peasant households 
with land 


without land 


Per . 

Capita 

loonthly 

expend 1 

ture on 

consuin- 

pticn. 

(KS. ) 


^tage •% age 
wo rk ed “work ed 
in sgr-“ on own 
iculture farms 
to total to total 
mandayss mandays 
w^orked § worked 
f in agri 


'Jb age %% age 'j&age 
capita sworke4 ° -worked 
ffionthlyo in agri- ;on own 
expend- 1 culture j farms 
itureonito totals to total 
consum-j mandays 'Worked 
ption j worked ^in agri 
(Ss. ) ^ 'culture 


Gujrat 

Haryana 

Karnataka 

Kerala 

I'fedhy a Pr ad e sh 
Mah arashtra 
Orissa 
Punjab 
Raj asthan 
Taniil Hadu 
Uttar Pradesh 
West Bengal* 


* Refers to Sub-round ij July 1970 - September, 1970 
Source; National Sarple Survey, 25th Round, July 1970 - June ]971 



Percentage of 
ho mo grown eon 
sumption to 
total consuia- 
Iption of food 
^grains 


Percentage of households 


Area (ha; 
per agricul 
tural 
holding 


Leasing- in 
land but 
cultivating 
less than 
one sere. 


Columns 2 and 3 - Kational Sample Survey, 25th 
Hound, Sub- round 1 July 1970 - September, 1970 

Column 4 - Government of India, Ministry of 

Agriculture and Irrigation, /ill 
India Report on Agricultural 
Census 1970-71. 

Column 5 - Kational Sample Survey, 19th Round 

July 1964 - June 1965. 


Source 


« 

(2) 

a J» c! S ^ 

'"1 0) r 

(4) 

: (5) 

• 

Andhra Pradesh 

61. 11 

22.22 

2,51 

36.17' 

Assam 

35.71 

28.57 

1.47 

63.99 

Bihar 

S9»55 

17.91 

1.52 

47.69 

Gujrat 

0. 00 

0. 00 

4.11 

46.86 

Haryana 

0. 00 

22.23 

3.77 

52.47 

Karnataka 

20. 00 

0. 00 

3.20 

43.98 

Kerala 

100. 00 

63.16 

0.69 

21.41 

Pfedhya Pradesh 

68.21 

22. 39 

3.10 

63. 02 

Plahar ashtra 

5 0. 00 

30.00 

4. 28 

39.05 

Orissa 

78.95 

36.85 

1.89 

54.31 

Pun j ab 

0. 00 

20. 00 

2.89 

46.89 

Rajasthan 

15.79 

52.63 

5.46 

60.48 

Tamil Nadu 

95.85 

20.83 

1.45 

30.31 

Uttar Pradesh 

52.50 

17.50 

11.58 

57.94 

West Bengal 

50. 00 

22.73 

1.20 

53.38 


Column 5 


S T T E 


Percentage 
taken land, 
"dn^rent 
either 
partly 
or whole- 
ly hy size 
class below 
0.5 ha of 
operation- 
al holding 
to total 
taken on 
rent 


TIBLB - 7 
of holdings 




hho lelv on rent for 
Share”©’?" terms ofeer 
produce than fixed 
in size produces 
class fixed moiEy 
below & share of 
0.5 ha produce Sn 
size class 
below 
0.5 ha 


:j4i 


Correla- 
tion co- 
efficient 
between 
% age of 
not area 
sown to 
total 

cultivable 
area & ave. 
rage size 
of opera- 
tional 
holding 

aew n' i M iiii Hiiu mmm t c i ip iiin wrtr 

^55 


age of 
utilisa- 
tion of 
irrigation 
potential 
created by 
major a-M 
medium 
schemes 
-in 1974-75 


Andhra Pradesh 

22.21 

4.95 

83.64 

-.9510 

90.6 

Assam 

28.33 

1.89 

74.62 

-,7740 

40.1 

Bihar 

49.54 

64.80 

5.22 

-.6408 

58.3 

Gu j arat 

9.96 

9.57 

17.84 

. -.9884 

60.3 

Haryana 

18.03 

59,55 

0.00 

-.9483 

96.2 

Karnataka 

17.57 

23.67 

11.96 

_.9891 

74.2 

Kerala 

"49.62 

0.48 

14.54 

-.2964* 

100.0 

Madhya Pradesh 

18. ‘18 

5.54 

70.97 

-.9626 

71.8 

Maharashtra 

13. 61 

K. A. 

W.A. 

= .9903 

69.0 

Orissa 

18.55 

34.75 

17. 28 

-.9 025 

95.7 

Punjab 

23.69 

60.65 

21.18 

-.9794 

85.9 

Rajasthan 

16.65 

7.36 

79.67 

-.5020* 

87.7 

Tamil Iladu 

37.12 

23.58 

3.43 

= .6657 

96.3 

Uttar Pradesh 

46.75 

n.a. 

H. A. 

-.9560 

83.0 

West Bengal 

22« 96 

17.69 

72.95 

-.2795* 

96.8 


Source s Columns 23 3,4 and 5 - Government of India, Ministry 
of Agriculture and Irrigation, All India Report on 
Agriculture Census, 1970-71. 


Column 6 


*Not significant 


Government of India, Planning Commission, 
Annual Plan 1975-76, 


**Cultivacle area is defined as area of a holding excluding 
area under permanent pastures, other grasing lands, land 
under misllaneous tree crops, barren and uncultivable land, 
forests and. area under non- agriculture use. 
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zpericnce of parti- 
Ito econo my— it h$!s 
j. During 19 74-. 75 
.t 1960-61 prices) 

0 per capita income 
grew at a slightly 
G f 1 f ’I', i o 3 r e CO r d ed 
owth during the 


Siree decades after the shattorir.g c 
tion the Punjab has not only rehab 1 -L^ i.a i>cd 
emerged as the richest state in tho countr 
the Punjab had a per capita real incoma (a 
of Es.496 conpared with an all India or crag 
of Es.341 only. The stats of Punjab which 
higher than national growth rate during th 
an unprecedented and phenomenal rate cf gr 
later part of the sixties when the now toe 
culture was extensively adopted in the sta 

The main inpetus to the groirch of th 
was provided by developments in agrlcultur 
agricultural output in Punjab rose to 259. 
conpared with 103.84 in 1961-62. As r” 
of agricultural production in Irlio ? : ■ 
102.7 in 1960-61 to only .130.6 in 1375- 
alone contributes nearly 45 per cent to 
total state income also exhibited e vn.: 
during the period of green revolution :I 
(see Tables 1 and 2 ). 

Although it is true that th.*:. g.r-'--.; 
also been very much helped by a very f-,- 
allied agricultural sectors and .c3.ro ir 
is hardly any doubt that 'die process ct 
heen initiated by major agricultural dr 
forward and’ backward llnkagas ossocint.: 
development have helped in spreadi.rg ^ ’ic 
other sectors of the economy?’ spGci:w..'.: 7 _ 
sectors and in -the food processing ccot 


.njaD economy 
The index of 


ainst this 3 the index 
a lohole rose from 
76. Since agriculture 
’iic state incomoj the 
■' high rate of growth 
n tho Into sixties 


. of state income has 
; rata of growth in 
uonuf a c tur ing 3 th er e 
score mic groxrth has 
■lopmonts. The strorg 
T'/j.’ili agricultural 
g.rovrth process to 
./tho agro-industrial 


];j _ The main reasons xor t.K^ runoa.? ..:cWi,ng p 3 . 0 i.-Cv-re( 

§1 process of green revolution .nay ce j.isted v>?ry brief 1 ; 

:> . Firstly 3 the Punjab has an old P.Yotwcri settlem 

i/a traditional predominance of owner cu3.tivctors _ who h. 
t stake in the betterment of their '..a.ni. The partition 
it' the break-down of the estates of big nsmlndara and di 
tion of land took place as a result of fc,a land refer, 
legislation adopted during the fifties, Simultaneous 
i consolidation of holdings was coiploted in tho ^ state 
the mid fifties with the result that man^^ cultivators 
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now th irk of undertaking investment on larger chunks of land. 
Secondly, the Punjab had a very high proportion of area under 
irrigation — nearly 50 per cent of its area was irrigated during 
the fifties compared with an all India average of 17.5 per 
cent only. Today, more than 80 per cent of its area is 
irrigated. Ihirdly, the state has played a very important 
role in the process of agricultural transformation in the 
Punjab. Government provided the necess ary infrastructure like 
Bhakra Nangal network of canals, electricity, network of 
roads, grain markets and cooperative credit. It has over the 
years streamlined its agencies for provision of essential 
inputs at highly subsidised rates. Extension schemes have 
been taken seriously and the results of research have been 
spread over a large area. The state power has decisively 
passed in the hands of the rural rich and irrespective of 
their political colour, all state governments have taken 
positive policy measures to further the interests of rich 
farmers in the state. Finally, the enterprise of the Punjab 
peasant has also played a crucial role. The Punjab peasant 
once offered opportunities to better his lot through the 
adoption of new techniques, accepted the challenge by taking 
the necessary risks and brought about the agricultural break- 
through . 

Although there is n-^ macro study available for income 
distribution in the Punjab, there is ample evidence to suggest 
that the green revolution has benefited all strata of cultiva- 
tors and also the landless labourers. But the gains of the 
green revolution have not been equitably distributed amongst 
all the sections of peasantry and categories of cultivators 
and agricultural labourers. Similarly, even though all the 
areas of Pugijab have registered notable increases in output, 
there are important spatial variations in the growth process. 

The main purpose of this paper is to explain and analyse 
the spatial pattern of level and growth of agricultural output 
in the Punjab at the district level. 

More specifically, we will try to look at the levels of 
productivity per hectare in all the Punjab districts and 
growth of output from the period 1962-65 to 1970-73 and the 
decomposition of growth into area, productivity and cropping 
pattern components. He will also derive the levels of produ- 




I;eYelg_and_Gr .owth_ o f Agricultural Oiitmit in the 

Punjab Districts ‘ 


For an analysis of spatial variations in agricultural 
outputs ve have chosen district as the basic unit, ¥e took 
the average of area and output of 13 crops during 1962-6S 
and 1970-73, Ihe choice was mede because 1962-6fi are pre- 
green revolution years 3 whsrea, 1970-73 refers to a period 
when new technology had made a big headway in the state. The 
crops included are ; rice, whoa^g joxirarg bajrag maize, barley, 
gram, groundnut, rape and mustard, sesamu^i, linseed, sugarcane 
and cotton. 




To calculate growth rate and make inter-district conpa- 
risons, we have obtained the total value of agricultural 
output during both the sixties and the seventies by valuing 
the 13 crops included in our study at constant average all 
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India 1970-73 prices. The detailed tabies giving levels and 
growth of average area, output and nroductivity for the 
trienniums 1952-65 and 1970-73 for the 13 crops are given 
in Appendix III. 


iii*| 


Table 3(a) gives the main results on levels and groxvth 
of agricultural output In the Punjab districts from 1962-65 
to 1970-73. Tne table shows that the average productivity 
per hectare was k..ll52 during 1962-65. The productivity per 
hectare ranged between 849 to fe.l586 during the sixties. 
Furthermore, 9 out of the 11 districts had productivity levels 
belox; Ss.1300 per hectare. 


;■■■ The average productivity increased from Hs. 1152 to Es.l761 

during the seventies. All the districts recorded a big 
increase in^their productivity levels. Consequently, 10 out 
of the 11 districts recorded a productivity level of higher 
li; than Es.1300 per hectare. It may be recalled that during the 
i;/ sixties 3 there were only 2 districts which had productivity 
Ig levels exceeding Es.1300. Furthermore, 9 out of the 11 districts 
||i' have recorded productivity levels exceiding Es.l600 per hectare, 
|> During the sixties, there was not a single district where 
||, productivity exceeded that level (see Map 1 for details). 

I’f 'The average rate of growth of productivity in the state has 
|y:; been 3.80 per cent per, annum over this period and has ranged 
between 2.7 per cent in Ludhiana to 5. OS per cent in Gurdaspur. 


We have also calculated changes in productivity per male 
forker over the period under study (Table 3 (b)). It may be 
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B DISTRICTS 1962-66 TO 1970 . 







T F WT km GRO WH 0 F AGRI CULTURAL PRODUCT I¥ IT Y IN THE 
LBWL 1962-65 10 1970-73 


Out j)-ut/Male ^Worker; 
1932-65 1970-73 


Growth. 

Rate 


3. , Ludhiana, 


ullundur 


8. Patia3-a 


9. Bhatind 


|;10. Ropar 
1 11. Hoshiarpur 
\ Puiijah Total 





stressed that the real index of progress is provided by pro- 
ductivity per worker because it is this that determines the 
level of consuMption of the working force and the levels of 
surplus? if any. We have calculated the changes in output 
per male worker over the period 1962-65 to 1970-73 in order 
to be able to make conparisons between the sixties and the 
seventies, Ihe per male worker productivity increased from 
FiS. 2550 to ie.3438 during the period under study. The highest 
productivity of Es.4416 per male worker is recorded by Ludhiana, 
productivity per worker increased at an annual rate of 3,8 per 
cent over the period under review. The growth rates in the 
d5-3tricts ranged between 2.7 per cent in Ludhiana to 5,37 per 
cent in Kapurthala. Even in Ropar, the poorest district in 
the state,* productivity per male worker increased from Ss. 1521 
in 3.962-65 to Rs. 2158 during the seventies. It may be mentioned 
here that productivity per male worker in an average Indian 
district comes out to be only fo.l212 during 1970-73, 

As has been mentioned earlier, the Punjab has recorded 
a Muy high rate of growth of output during the period 1962-65 
to 3,970-73. In value terms, its output increased from Hs. 4563 mn 
in .1962-65 to fis.838S mn. in 1970-73 that is at a compound rate 
of 7,91 per cent per annum. The area increased from 3.96 mn. 
hectares to 4.76 mn. hectares and yield from Es, 1152 to ^Es. 1761 
, per hectare during this period. This gives a rate of increase 
; of rroa at 2.33 per cent and that of output at 5.46 per cent. 

Hiere are only very slight variations in the rate of 
: growth of output in the various districts. Notably, all the 
Punjab districts have recorded a rate of growth exceeding 
; E3.7 per cent per annum. In two districts namely Kapurthala 
and Gurdaspur, the rate of increase has exceeded 9 per cent 
per annum. 

However, one finds tbat -there are importan-t varia'cions 
in the components of growth in the various districts. As 
note! earlier for the state as a. whole, the rate of growth of 
- ou.-tput of 7.91 per cent is composed of 2.33 per cent increase 
! in area and 5.46 per cent increase in yield. However, for 
^ some districts, the area increases are much higher and for 
?';'otl:erG productivity increases predominate and 
h For example, in Ludhiana, area increased at a rate of 4.2 
I per cent and productivity at a rate of only 3.75 per cent. 

’ At the other extreme, area increased only at a rate of 1,42 
: per cent in Ferozepur whereas productivity increased at a 
|,irate of 5.9 per cent per annum. Because of a very high level 
of productivity during the sixties, the rate of growth of 





productivity in Ludhiana was only 3.73 per cent. Another 
j district which recorded a productivity increase of less than 
; 4 per cent was Ropar. In all the other districts,^ producti- 
vity increases exceeded 4 per cent per annum and for 3 
■ districts were higher than 6 per cent per annum. It is this 
high rate of growth in productivity that has shifted most of 
the districts from raiddle productivity to high productivity 
ranges. 

Punjah districts 
by the following 


b rough 


only 48 districts out of 289 
oductivity level exceeding 
these had a growth rate 
these 8. only 2 districts 


During 1962-663 there were 
districts in India that had a pr 
Es.1300 per hectare and only 8 of 
■exceeding 4.5 per cent. Out of 
belonged to Punjab. 


Assam 1, Haryana 83 Karnataka I3 TamiJ. rJad.u 2 ana uncar 
Pradesh 5. Thus 3 the Punjab has come to occupy a unique ^ 
place in the hierarchy of agricultural development in India. 

' ^Decomposition of Gr o w^th in the Punja b 

To calculate the percentage contribution of area, yield, 
'cropping pattern and interaction to grow’'±i, we have decomposed 
total growth into its several components in various _districts 
■ of Punjab. The methodology used is that of ^multiplicative 
/jrodel employed by hinlias-Yaidyanathan. It is obvious from 
''^Table 4 that a major contribution to growth has been made by 
V; increases in productivity. The highest i76 per cent) increase 
oin productivity is recorded in 1316 district of Amritsar, _ 
■followed by Ferozepur, Hoshiarpur and Kapurchala. Interesti- 
ngly enough, the lowest contribution to growth b^i" yield is 
*made in liie districts of Ludhiana where it contributes only 
I39 per cent to the total increase in output. Notably, area 
I'increases have more than conpensated the lower contribution 
■>t.n prnwt.h of outout in Ludhiana. Area increase amounts to as 


11 s- 




Table 4 

Decomposition of Growth in the Punjab 


District 


Growth 

Rate 


Area 


”f“?0®RIBUTION TO GROWTH DUE TO, 
tielF~‘'’‘^opplnF ’ Interact 
pattern tio n 


/jnritsar 

Bhatinda 

Ferozepur 

Gurdaspur 

Hoshiarpur 

Jiillundur 

Kapur til ala 

Ludhiana 

r.opar 

Patiala 

S-'-'iiarur 


7.98 

6.87 

7.14 

8.97 
7.41 
7.46 
9.34 

7.98 
7. 00 
8.17 
7.37 


20,48 
23.73 
19,85 
33 .,13 
32.50 
42. 20 
28.64 

54.25 
50. 09 
35. 08 

26.26 


75 . 83 

3. 66 

_ 0.03 

50.22 

19.37 

6.6S 

70.54 

1.50 

8.10 

61.12 

6.30 

- 0.55 

64.32 

- 0.81 

3.98 

56.80 

- 5.39 

6.39 

62.81 

0. 26 

8.29 

39. 08 

» 3.39 

10. 06 

56.55 

- 4.64 

- 2.00 

56.66 

2.78 

5.49 

61.17 

- 1.97 

14.65 


in Ferozepur and Amritsar. In the rest of the districtsj 
contribution made by area varies between 19 to 35 per cent. 
Cropping pattern changes are very important in tne district o 
cropping pattern oontrlbntas as much as 19 per cent 
to total increase in growth. In the rest of the districtsj 
the contribution of cropping pattern _ varies between a positive, 
fioure of 6 per cent to a negative figure of 5 per cent. 
Interaction is important in the districts of Ludhiana 
cent). Ferozepur and Kapurthala (8 per cent). 
the districts 3 contribution to growth because of interacuion 
is fairly insignificant. 

To sum up 3 yield seems to have played a major role in the 
growth of output. Area increases although not predominant are 
Playing a very iuportant role along with changes in cropping 
It may, how ever 3 be remembered that in actual^ 
the three components of growth are very much inter- 
Firstly. area has increased due to^multiple cropping, 
yields have recorded very 
sono crops notable wheat and also maize and rice. ^ 

iSS ySld crops like gram have been, extensively replaced ^7 the 
high yielding wheat during Rabi. Since cropping pattern changes 


pattern, 
practice, 
related. 
Secondly 3 







liaaijlliiiiifiiiiiHiM 




I 

1 



constitute an important cocponent of growths we will now 
describe some of these changes in the Punjab districts. 


Cropping pattern change. 


are given in 


Taking the state as a x^rholej the first thing to be noted 
is that during Rabi, the area under wheat has increased from 
1.54 mn. hectares to 2.33 mn. hectares that is by nearly 8 
lakh hectares. About half of this increase is at the cost of 
gram. The area under gram declined from 7.74 lakh hectares to 
only -\40 lakh hectares that is by 4.34 laJih hectares. Tbe 
!-,rest of the increase in wheat cultivation is because of larger 
areas coming into cultivation. The major change during Kharif 
r is the emergence of rice as an Important crop. The area under 
rice increased from 2.64 lakh hectares during 1962-65 to 4.38 
lalxh hectares during 1970-73 that is by 1.74 lakh hectares 
; during the period under study. A notable thing is that area 
has not declined substantially for any of the Kharif crop. 

•,:in facts another Kharif crop that is maize has recorded 
'■'substantial increases in area which increased from 3.66 lakh 
fyhectares in 1962-65 to 5.54 lakh hectares during 1970-73 that 
I' is by 1.S7 lakh hectares. Thus 3 there has been a total 
i'v increase of more than 3.60 lakh hectares during Kharif. Msst 
!i.;Of this is because of 5.ncrease in area under double cropping. 
kj'The provision of assured means of irrigation has enabled the 
[j, cultivators to increase their intensity of cultivation and 
'kthus bring about this change in the cropping pattern. . It may 
(ijj^lso be mentioned that increase in intensity has also led to 
I'fsubstaritial increases in the area under non-foodgraln crops 
|>also which increased by nearly 61 thousand hectares over the 
fperiod under review. But one cannot say that there have been 
fftany major changes in the non-foodgrains sector except that area 
I'under groundnut has increased by 67 thousand hectares and that 
'punder rapeseed and miustard by 40 thousand hectares. There 
.'has been a marginal decrease in the area under sugarcane and 
p-also under cotton. The cropping pattern changes and the 
p-shifts to high productivity crops has resulted in a tremendous 
^'increase in total productivity from Bs. 1152 per hectare to 
Kfe. 1761 per hectare. The total value of agricultural output 
.^increased from es. 456 croros to Rs.839 crores over the period 
‘.under study. 


For the state as a wholoj area under wheat constitutes 
cent of the total gross cultivated area. For none of 
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the districts, the percentage area under wheat is less than 39 
per cent., In some districts, for exanple, in Ludhiana, it 
constitutes as high as 55 per cent of the^ total cultivated 
'area* Rice has become' important in the districts of '^^mritsar^ 
Kapurthala, Gurdaspur and marginalise important in Patiala. 

In the former districts rice accounts for nearly 20 per cent 
of the total cultivated area, whereas in Patiala, it constitutes 
16 per cent of the area under cultivation and in Hoshiarpur 
about 12 per cent of the area under cultivation. It is notable 
that it is only recently that the summer rice is being sown 
in the state on a big scale. The productivity in rice achieved 
in the state as a whole Wias as high as B3.2255 per hectare one 
of the highest in the country. 

In most of the districts cropping pattern changes conform 
to the state pattern (see Table 6), Area under wheat has 
increased because of two reasons. Firstly, there has been a 
very big decline in the area under gram which has been diverted 
to wheat and secondly there has been increase in gross culti- 
vated area and the increase has been devoted to v;heat during 
Rabi. During Kharif, one finds that in the rice growing 
districts, it is rice which has accounted for increased avai- 
lable gross cropped area. Maize has also come up in a big way 
in the districts' of Ropar, Hoshiarpur, JullundBr_ and Ludhiana. 
During Kharif, the importance of cotton has declined in the 
districts of Amritsar, Jullunder, Sangrur, On the other hand, 
cotton has either retained its position or increased its share 
in total cultivated area in the dry districts of Bhatinda and 
Ferozspur although the same cannot be said for the district of 
Sangrur where its share has gone down from^l4 per cent of 
cultivated area to 10 per cent of net cultivated area. ¥8 may, 
therefore, sum up the cropping pattern changes on the basis of 
profile of cropping patterns aid. components of agricultural 
growth. There has been increase in wheat during Rabi all over 
the state. The main loser during Rabi is gram, .irea under 
gram has percentibly declined in all the districts in the 
state. The ma‘lor gainers during Kharif are rice in some 
districts and maize in others and cotton in a few. Hie non- 
foodgrains do not seem to have made a great headway ^except for 
rapeseed and mustard and groundnut which for some districts are 
fairly important. By and large, Punjab continues to be a 
producer of foodgrains ala. over the state, 

A paper by Mr. Harbar.s Singh Sidhu entitled "Acreage 
Response for l^isat in Punjab Agriculture" is appended (see 
Appendix I). This paper tries to explain the growth of area 
under wheat by making use of a Nerlovian model. 
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Talle - 6 


PROFILE OF CROPPING PATTBM 


Crop 


1962-65 




1970-73 


Area 

(Heot.) 

V} 

Output 

(lOOPfi) 

% 

Yield 
Rs . 
Hect . 

Area 
(Hect . ) 

I0 

Output 

(lOORs) 

$ 

Yield 
Rs. 
Hect . 








bhatirda 







1/fflEAT 

I 7 O 5333 

(27.53) 

208,671 

(31.63) 

1,225 

281,166 

(39.89) 

503 , 846 
(44.09) 

1,791 

BAJBA 

50,000 

(8.08) 

14,993 

(2.27) 

2 299 

71,300 

(10.11) 

53,498 

(4.68) 

750 

GRAM 

234,333 

(37.87) 

147,141 

(22.30) 

627 

128 , 066 
(18.17) 

87,400 

(7.64) 

682 

COTTON 

112,826 

(18.23) 

236,034 

(35,77) 

2,092 

145,233 

(20.60) 

386,462 

(33.81) 

2 , 660 

TOTAL 

618 3 646 
( 100 . 00 ) 

659,714 

(100.00) 

1,066 

704,791 

(100.00) 

1142,719 

(100.00) 

1,621 

ROPAR 







1'JHEAT 

36.333 

(31.15) 

28,726 

(24.06) 

790 

60,333 

(39.08) 

88 , 888 
(42.52) 

1,473 

MAISS 

27,333 

(23.43) 

24,003 

(20,10) 

878 

39,666 

(25.69) 

30,058 

(14.38) 

757 

GRAld 

25,000 

(21.43) 

15,074 

(12.62) 

602 

19,333 

(12.52) 

18,024 

(8.62) 

932 

G. mt 

5,023 

(4.30) 

6,758 

(5,66) 

1,345 

11, 633 
(7,53) 

13,647 

(6.52) 

1,173 

SUGARCANE 

10,333 

(8.86) 

29,998 

(25.12) 

2,903 

9, 606 
(6.22) 

39,998 

(19.13) 

4,163 

total 

116.613 

(100.00) 

119.391 

(100.00) 

1,023 

154,372 

(100.00) 

209,016 

(100.00) 

1,353 

HOSHlARPim 







::;:::;|RLCi::;:>vf 

29,000 

(11.50) 

24,338 

(11,36) 

839 

36.000 

(11.78) 

(19.45) 

2,092 



Table 6 continued 


VfflBAT 


MAIZE 


BAJEA 


TOTAL 


RICE 


BA JR A 


MAIZE 


COTTON 


PATIALA 


NHEAI 
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Tnhle 6 continued 


MAIZE 

35,333 

(9.47) 

20,759 

(4.95) 

GRiiM 

71,666 

(19.22) 

50,467 

(•12.05) 

G .NUT 

19,303 

(5,17) 

27,666 : 

(6.60) 

TOTAL 

372,846 

(100.00) 

418,768 

(100.00) 

JULLIMDUR 



RICE 

8,333 

(3.19) 

11,976 

(3.49) 

VHEAT 

125,666 

(48.23) 

145,527 

(42.48) 

MAIZE 

51,333 

(19,70) 

47,358 

(13.82) 

GRM 

29,666 

(11.38) 

25,561 

(7.46) 

G.rUT 

IO 5843 

(4.16) 

15,774 
(4 .60} 

COTTON 

13,943 

(5,35) 

25,613 

(7.47) 

TOTAL 

260.536 

(100.00) 

342.517 

(100.00) 

FBROZPUR 



RICE 

40,000 

(4.96) 

56,403 

(6.02) 

ijheat 

(39.91) 

295,662 

(31.56) 

MAIZE 

28 3 000 

(3.47) 

1772899 

(1.84) 



587 

42,666 

(9.09) 

Oi 0 

000 

957 

704 

27,666 

(5.89) 

26,544 

(3.29) 

959 

1,433 

27,333 

(5.82) 

50,023 

(6.21) 

1,830 

1,123 

468,926 

( 100 . 00 ) 

805,099 

(100.00) 

1,716 

1,437 

22,333 

(6,66) 

52,926 

(8.50) 

2,369 

1,158 

188 , 000 
(56.08) 

371,543 

(59.71) 

1,976 

922 

74 , 666 
(22.27) 

81, 526 
(13.10) 

1,091 

861 

3,333 

(0.99) 

4 ,260 
(0.68) 

1,278 

1,454 

22,133 

(6.50) 

34, 018 
(5,46) 

1,536 

1,836 

7,666 

(2.28) 

12,704 

(2.04) 

1,657 

1,314 

335,182 

tlOQ.OO) 

622,198 

(100.00) 

1,856 

1,410 

71, £66 
(7. S3) 

178 ,482 
(10.76) 

2,493 

920 

423,166 

(46.82) 

765,796 

(46.17) 

1,809 


617 45, 000 37,670 

(4.99) (2.27) 



MAI2S 


837 
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5. — — of -agricultura l Levels and Growth 


mdertakej a thorough analysis of the deter- 
minants of levels of productivity in the Pi^ni-h a-’-o^- 7 a-ar,+-^ ; 

prell^nary exercise based on a LitiSlieSesslS SaS’thaV 
included several explanatory varlable-s likei^Jigatlon feJ?f 
lisersj labour, cauital e^c to ^2^’ lerui- 

because of high level of muiticoJ ^ 'inear^'^-v'" 

that tries to explain deterDunants of c2ci2wisVplodSct"vitv'^of 

Ll\een und ertiLI'^bjf lSc£^^ "at“tli?ievil- 

Csee^tlSa 7) dlJt?icts^orthe''Itate^'^'^ 

growth rate o^f a|JicSl?uial‘"uiput S^^hfvSioS.ISnSglis'^^ 

gt\%sruL%iirSc?^ ilhf 

?o^*^chllvfhSh"^I^vi?ro1 PnS,ab dSSicts 

ge of gJosriSJlFataa to note that the psrcenta- 

oent for Se P^fab -= f®-” 

Of 29.93 per cenir feSlpi-Lrthe'hmv dSt?llS"o1 
Hoshiarpur and Gurdaspur vhers the oercLta^e S ir?LSed are» 
to total area varies from 36 to 56/ the a^^o^s Irriantfa S 

?sfoSsiii?r5je if 111 

hectares is as high 'as 10 if tf f-apUf *’?E Ff f 
the lowest figure of 4 beif jn'ff; if® f f- Jhllunduf. 
with nn on T^-,- in xiopar. m.is should be comDared 

wizn an all India average of uadi'ly one tnotnp rto-n tif 

hectares. Sim: ar.ly', on tae average thff,f .ner thousand 

p“ SF”*" thousand hectare! h” land in'tf Puf’of^^ 

Z fffLbf fTff worhs of: ?o”^f^.57. 

to a oaxlmmo of 118 in KapufSala? Thff °fcSf ? 

also verv' hipli ' ' On th<^ ■ /in? i ^ is-, 

are being used on each'^bpoborf i kilograms oi. fertilisers 

nse varies from a mJrf/utno^' ^'^^Oab. There 

of 81 kg./hectSre "n Ludhb;- ma'cinda to a maximum 

hi^hpr IAo,; Ito nn inis is also several tlm^o 

higher than tne all inctia average of 17 kg. /heGtare” 

„x.-.T . ^should be obvious from the above that in +-uo 

the pf f at has Enabled 

cultivated area through' ror a Intf hvf kltivrtlf'f 


I'ji : 



Figures in perenthesis are reporting ^age to total Punian. 
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respect of modernisation that the Punjab agriculture differs 
from agriculture in most other parts of the country. Irriga- 
tion level being fairly high even during the sixties, the 
increases in productivity can be attributed to use of modern 
inputs like fertilisers, pesticides etc. 

^mining 

In this paper, ¥e have tried to analyse the success 
story of Punjab agriculture during the period 1962-65 to 
1970-73. _ The Punjab experience is unique since most of the 
Punjab districts belong to the category of 22 ■ very hi^ 
growth and very^high productivity districts in Irtiia. The 
rate of growth in each district has exceeded 7 per cent per 
annum. In this respect, there has been very little regional 
variations. Howeyer, there are regional variations in the 
levels of productivity per hectare as well as productivity 
per worker. Ludhiana was and continues to be the richest and 
Popar still is the poorest district. One also discovers 
regional variations at the district level in terms of prevai- 
ling^ cropping pattern. The districts in Do aba along with 
Ami itsar ^and^ Gurdaspur are becoming important in rice produc- 
tion during Kharif in addition to being important wheat 
producers. The dry districts of Bhatinda and Ferozepur 
^^enoral-Ly grow cotuon in audition to wheat. There have also 
oeen j-mportant differences in the components of growth in the 
vairious districts. In general, it is productivity per hectare 
wnich^is the main cause of groxirth of output. But in some 
d-buriccs specially in Ludhiana area increases are also quite 
important. 

It has not been possible to quantify the main determinants 
01 agricultural levels and growth in the Punjab. But the data 
does oring out ^ the fact that in all districts, the use of 
modern inputs ^ increased at a very fast rate. This, of course, 
WC.3 made possible because of the availability of irrigation. 

Luu ouviously the growth of agricultural output in Punjab 
seems to be a direct consequence of adoption of new technology 
in agriculture on a wide scale. 

--ooOloo — 
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:lppendix I 


!nie Mode l 


model is Nerlovian adjustment model 


where 


^ Area under wheat crop in thous 

P Ratio of price of wheat crop t 

competing crop i. e. grams 
f Ratio of yield of wheat to tha 

conpeting crop gram; 

Z irrigated under wheat; 

2 Annual rainfall in millimeters 

t Time period. 

Yield and price have been taken with 
larmers make the decisions from their past 
future expectations. Similar; 
under wheat has also been taken with a log 1 

of area is irrigate 
inereforej farmer is supposed to take into < 
previous years availability of water. Iiiheri 
has been taken of the same year because wini 
in planted from the middl< 

acreage is influenced li 
left in the iield by the monsoon. 

£t§§i^l tg_and Dlscus.q ion 

regression was run for the above 
Iffjf . ® to enter was area irrigated under ^ 
positive and significant. Next to enter wei 
yj-eld. These two variables had noRltiva aia 


-s24:- 

significant. Fourth to enter was price and it obtained the 
wrong sign and was not significant. So in the second exercise 
price was dropped and was replaced by lagged value of the 
dependent _ variable. But it not only turned out to be insigni- 
ficant buTc also ^reduced^ the significance of other explanatory 
variables. So in the final exercise price and lagged depen- 

“he equation re-estimated. 

: ,,4*11 0 X*0SHJ-tlS W GX* 0 33 follows® 


n'+. 4 ^^ ^he relative yield and rainfall have 

positive signs but both are insignificant. But the molt 

ir?igation^^°^°^ explaining this area shift turned out to be 

^he interpretation of the above results c would be as 

irrigated and hence irrigated 
5f been an ^portant factor throughout the 

imnStant changes have probably been not so 

important, ^.his means the shift out of gram would ha-^T-A 

StroduSd”*ThS varieties of wheat were not 

Wheat IstighS ttan thiro? HIT, Slno^ea^eln 

cause shift of area into \4ieat and yield changes 

Tf thlj^hflt!" " consequence of this rathef tSn be a^Sfuse 


Ulli 


♦ Figures in the parenthesis are the T- values, 
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Appendix II 

BETERM WANTS OF CROP-WISE PRODUCTIVITY 


¥e have also tried to find out the factors that could be 
considered as most important for explaining crop-wise output 
and productivity. Taking wheat, the following models were 
; fitted; 

i) 0 is a function of lA 

iiif ii) £ is a function of 

A taw 

where 0 is output of wheat in the district; 
lls/v A is total area of wheat in the district; 

lAW is irrigated area of wheat in the district; and 
TxlW is the total area of wheat in the district. 


The results are summarised in the Table below s 

Double Log Function 


Regression 



coefficient 

T values 

R 

F value 




i^eat 



.949 

12. 74 

.953 

12.74 

( 

.074) 





.721* 

3.40 

.77 

11.58 


. 212 







Rice 



.982 

53.71 ^ ^ 

.99 

84,85 


..0182) 




llllliff ' • 

.735 

5.:31 

.768 

28. 2Q 

iiilll ( : 

.138:) 




illilll' A' \ 

"^iinificanF 

at 5 per cent 

level. ; V 





The double log function gives a very high value of 
coefficient for irrigation both for output as 


!■ 






well as productivity indicating that the main explanatory 

.variable for these happens to be irrigation* 

n functions were fitted for rice. In this case 

.also both for output as well as productivity 5 irrigation 
seems to be explaining most of the variation^ in the levels 
of prod uc t ivi ty , 

It may be^pointed out that irrigation in these two 
cases IS capturing the effects of all other variables like 
fertilisers etc. Since cropwise information on fertiliser 

it was not possible to introduce these 
■Variables explicitly* Consequentlyj irrigation becomes a 
proxy variable for several other things. 

--00O00-- 
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LEVELS GROWTH OF LVERilGE LREA, OUTPUT AID PRODUCTIVITY 

R/hUST. FOR THE TRIBMIUFB 1962-65 & 1970-73 
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AGRICULTURE IN TAMIL NADU s 1950-1965 


C . T . Kurlen 

Professor of Economics, Madras Christian 
College 


Reviewing the performance of the agricultural sector 
of the Statens economy early in the seventies the State Planning 
Commission’ s Task Porce on Agriculture reported! "Agriculture in 
Tatiil Nadu took big strides during the last two decades towards 
definite transformation from a stage of chronic stagnancy to 
that of self sustained growth, resulting in Green Revolution, 
which has been spreading in the State during the past five 
years"l. This paper attempts a critical exaniination of the 
nature of that transformation, as vrell as of the character of 
growth of agriculture in the State. In terms of its assessment 
of the experience of the past quarter of a century, the paper 
also raises some questions about the future of agriculture in 
the State. 


PAST PERPORI^IANOE 


1.1 Basic data pertaining to the pact performance of 
agriculture in the State are available from the two official 
periodical publications, Season and Crop Reports and Tamil 
Nadu - An Economic Apurais-al . Table 1 gives a picture of the 
cropping pattern in the State for different periods from the 


Research assistance given by Mr. Pranklyn Joseph in 
the preparation of this paper is gratefully aclcnowledged. 
Section II is based on Chapter ¥ of a Study on Economic Change 
in Tamil Nadu ! A Regionally yd Functionally Disaggregated 
Analysis which the present writer did with financial assistance 
from the Indian Council of Social Science Research, While the 
author is grateful to the' Council for its support, it must be 
mentioned that the Council is not responsible for the views 
expressed in this paper, Mr. Josef James was the co-author 
of the Study, He and Mr, R. Palanivelu, who was Research 
Analyst in the project were of great help in conducting that 
part of the analysis. Thdr help is also gratefully acknowledged 
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sown area increased to 110.5 in I 96 O- 6 I and to 113.8 in 1973~74 
while gross cropped area moved up to 115.2 in I 96 O- 6 I and 
120,3 in 1973 - 74 , showing once again that the fifties con- 
stituted a period of extension in cultivation. 


1 . 7 , The extensive cultivation of the fifties was facilitated 
hy the increase in irrigation. Total area irrigated was close 
to 20 laldi hectares in 1951-52 and rose to 24.6 lakhs in I 96 O- 
61. In 1970-71 it was still 24.8 lakhs. Since then there 
has been a significant increase to 28.1 lakh hectares in 
1973 - 74 . We shall have to ex.amine subsequently the character 
of the increase in irrigation during these periods, but all 
the moment we shall concentrate on its quantitative dimension 
and its impact on the agricultural situation. Percentage of 
total gross irrigated area, to the total area sown was 38,9 

in 1951 - 52 . It went up to 44.2 in I 96 O- 6 I and after moving 
up to a record high of 47.6 in 1967-68 slide d down to 46.2 
in 1970 - 71 . Since then it went up again to 48.0 in 1973-74. 

1.8, It has been noted already that the extensive cultivation 
of the fifties was shared by all main crops except cumbu, 
although the major changes were in the case of the two wet 
crops, Paddy and sugarcane as also of cotton (Table 2 ). The 
more important fact is that during the period of extensive 
cultivation the output per hectare of all crops, registered 
an increase. (Table 4). Extensive cultivation of the fifties, 
therefore, was not the usual case of less fertile land being 
brought under the plough resclting in an increase in total 
output, but x^ith decrease in productivity. It was essenti- 
ally a case of more dry land being converted into wet land 
through irrigation, although there was also some increase 

in net sown area also. It shows the fundamental importance 
of water In the agricultural situation in the State, 


1 . 9 . Another general feofure of the change in agriculture 
brought about by the availability of water is the moment of 
Imid into food crops in general. Area under food crops 
(i.e. all cereals end pulses, condiment .and spices, sugon 
crops, fruits and vegetables) was 69,5 per cent of gross 
cropped .area in 1951-52. By the end of the First Plan Period 
it increased to 76.3 -and with occasioml minor fluctuations 
that proportion was maintained till the beginning of the 
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seventies. In 1970-71 food crops claimed 76.2 per cent of 
p'T'oss cropoed area. Since then there has heen a slight falls 
the figure^ for 1973-74 being 74.0 per cent. The general 
increase in the share of food crops in the fifties was bro- 
ught about by paddy extension. In the sixties there was some 
fall in the area under condiment and spices with a balcjicing 
increase in the caae of fruits and vegetables, particnlLarly 
banana (as also tapioca, which is .a.lso listed under this gene- 
ral category). Between 1970-71 and 1973-74 although area 
under paddy increased marginally and of pulses substajatially , 
the fall in the area rmder non-paddy cereals on the one hand, 
and the increase under oil seeds, especially groundnut and 
other non-food crops on the other led to the slight decline 
in the share of food crops. 

1.10. Surveying the agricultural seene in the State over the 
past quarter of a century, it can thus be concluded that the 
major changes that call for explanation are the increase in 
the area under paddy in the fifties, the decrease in _ the 
area under non-pa.ddy cereals (to be referred to as millets) 
in the sixties and the increase in the productivity of both 
paddy and millets in the seventies. In other words, for the 
state as a whole there was no major shift _ in cropping pattern 
as between food and nmi-food crops, and little that is note- 
worthy with regards to non-food crops during the ^ past quarter 
of a century. Even within the food crops the main changes 
have been within the cereals group. This _ is one of the most 
important aspects of agriculturol change in the State during 
the past . 

0, Paddy and Millets s- 

1.11. In order to study the relative performance of paddy 
and millets in the State during the period under review 

a detailed picture of changes in o,rea, output and productivity 
of these two are presented in Table 5 (Paddy) and Table 6 
(Millets). A comparison of the two tables shows the contra- 
sting patterns of change of the tv/o crops. Prom Table 5 it 
is seen tho,t are under paddy increased generally, the exce- 
ptions being 1952-53? 1957-58? 1963-64? 1965-66, ’^967-68, 

(1968-69, 1969-70 and 1973-74, 
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Output also increased, more steadily, the exceptions Toeing 
fewer, 1952-53, 1958-59, 1963-64, 1965-66 and 1968-69. Produc- 
tivity also has been going up systematically, the exceptional 
years being 1952-53, 1958-59, 1960-61, 1962-63, 1963-64 and ^ 
1968 - 69 . In the case of millets (taking cholam, cumbu and ragi 
into account) the pattern is of the opposite kind. Area under 
cultivation increased only in 7 years from 1951-52 to 1973-74 
and three of them were insignificant. Output increased during 
11 years and productivity also during 11 years. Over the entire 
period area under paddy increased at the rate of 2.33 per cent 
per annum and of millets declined by 0.81 per cent per annum. 
Output of paddy increased at 7,40 per cent per annu^ vAiereas 
millets show an increase of only 0.51 per cent per annum. But 
in the case of productivity the two are much closer, that of 
paddy showing an increase of 3.23 per cent per annum and that 
of millets 2.56 per cent per annum. The latter, na doubt, is 
essentially a reflection of the remarkable increase in millets 
productivity in 1972-73 to 1973-74. 

1.12 The time profiles of the changes are also worth 
special examination. Thus during the First and Second Plans 
(i.e. the fifties) the increase in paddy production came about 
mainly through an increase in area under cultivation. The 
Third Plan and the Annual Plans (roughly the sixties) were a 
period of stagnation as far as paddy cultivation was concerned. 
Since then paddy production has increased mainly because of 
the striking increase in productivity. In the case of millets 
the fifties were a period of stagnation, and the sixties one 

of deterioration. The decline in area and production continued 
into the seventies also, but accompanied by a peroeptiable 
increase in productivity. 

1.13 The evidence we have is suggestive of substitution 
of paddy for millets, particularly in the sixties. This aspect 
will be examined more fully in the next section where we look 
at cropping pattern at the taluk level. But the general evi- 
dence is presented here relating the process of substitution 

to irrigation. Table 7 brings together the relevant informa- 
tion. 


1.14 Over the entire period increase in gross cropped 
area by 20.3 per cent accompanied by increase in gross irriga- 
ted area by 48,6 per cent led to an increase in area under 
paddy by 51.1 per cent and a decrease in area under millets by 
17.8 per cent. During the period of extensive cultivation of 
the fifties area under millets also increased, but since then 
increase in gross irrigated area seems to lead to ■ increase in 
area under paddy at the expense of decrease in millets, parti- 
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cularly diiring the sixties when the increase in gross crorred 
area is negligible. In the l 9 .st phase, the decline in area 
■under millets is even more pr0no-unced. During that period 
millets lost ground even to groundnut and cotton. 

i,15 The second general observation that can be made from 
an examination of Tables 5 and 6 is that there is an appreciable 
increase in the productivity of paddy from about 1967-68 (the 
fall in 1968-69 being the res'^iLt of the big draught which caused 
a major fall in area cultivated also) and in the productivity 
of millets from 1 969-70 onwards, although there was a major 
dip subsequently in 1971-72, These are indicative of the 
impact of the High Yielding Yarieties Programme and so a quick 
survey of the changes that came about following j.t is necessary. 


1.16 The fifties gave a fairly rosy picture of agric-ul- 
tural change in the State. Area under cultivation had gone up? 
there was also all-round increase in production and prod'ucti- 
vity. The food position was quite comfortable. Starting from 
55 lakh tonnes in 1951-52 fpod grain production had moved upto 
53 lakh tonnes in I 96 O- 6 I and on that basis a 70 lakh tonne 
target was set for the Third live Year Plan. But aftermoving 
upto 57 lakh tonnes in I 962-63 food grain production tended to 
stagnate. It touched a low figure of 49 laljhs in the dro'ught 
year of 1965-66 and just managed to return to the I 96 O- 6 I level 
next year. 

1.17 The High Yielding Varieties Programme wa,s launched 
in 1966-67 against this background. Already, the Intensive 
Agricdltural Area Programme was started in Tanja'vur in I 96 O- 6 I 
and extended to Madurai, Chingleput, Coimbatore and Tirunelveli, 
districts in 1965-66 as Intensive Agricultural District Progra- 
mme. The lADP (Package Programme) as is well known, aimed at a 
package deal to increase the production of cereals involving 
the application of fertilisers, the use of improved seeds, plant 
protection methods, cultural practices etc., along with provision 
of timely credit, education through demons’fcration and the like, 

1.18 The HYV Programme was inaugurated with cultivation 
of new varieties of seeds, particularly ADT-27 in paddy in 2.1 


lakh hectares of land 
shown in Table 8, 


The progress registered since then is 


1,19 According to official statistics, thus, the HY? 
programme has had a rapid spread with more than three fourths 
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of the paddy area and over a qijarter of the millet area 
already covered by the new programme. That the increase in 
coverage is a.lso accompanied by an increase in the consumption 
of fertilisers can be seen from Table 9, 

1.20 With such rapid increase in the utilisation of 
fertilisersj Tamil Nadu has become one of the most ’fertiliser 
conscious’ States in the country. As against an all India 
average consumption of 9.34 Kg of nitrogen, 2.90 Kg. of 
phosphoric acid and 1.43 Kg. of potash per hectare in 1970-71 
the State's consumption figures were 23.06 Kg., 7.81 Kg. and 
5.79 Kg. respectively. Tamil Nadu came second only to the 
Punjab in the total consumption of fertilisers per hectare and 
stood first in phosphate application, second in potash third 
in nitrogen. Since 1970-71 the demand for fertilisers in the 
State has been always in excess of the supply. 

1.21 _Under the impact of the 'Green Revolution’ production 
and productivity of cereals in general and paddy in particular 
hp-e gone up in the seventies as already noted in the tables 
given earlier. We shall postpone to Section IV a critical 
examination of the nature and future prospects of the ’Green 
Revolution’ , 

II. REGIONAL PATTERNS 

2,1 In this section we shall attempt a regionally dis— 
aggregated_ analysis ^of the agricultural changes in Tamil Nadu. 

The amlysis is coniined^to the sixties as it has not been 
possible to get the required data for earlier and more recent 

w X* jL 0 CL S 

Grouping Pattern 

shall examine changes in cropping pattern 
paddy, millets and all other crops, 

^ ^ respectively. In terms of this grouping 

ch^ges in the cropping pattern in the districts is shown in 
Table 10. The table shows that the districts differ considerablv 
in their cropping patterns and show distinct patterns of ctage^^ 

Nilglris?'^t??bLp^7n'^'^'^^ P®^ (in the 

qfwi f ^ Than javur and Chingleput ) . 

Inter-dlstrlct veo-latlol 'with 

and Thanjavm. to very high proportions iHSe mlfri^ Ohuigleput 
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2.3 The analysis of the changes in the cropping pattern 
is hest done at the taliik level partly because more patterns 
of change can he seen at that level, hut also because informa- 
tion obtained at that level is more helpful for explaining the 
changes. The analysis is conducted in two stages'. (1) an _ 
examination of changes in cropping pattern per se i.e., varia- 
tion in the proportion of land used \mder the major crops over 
the decade? (2) an examination of actual changes in the culti- 
vation of the major crops. 

2.4 Changes in cropping pattern per se are indicated by 
percentage variations in respect of the three main crop groups, 
P, M and r 5. Changes that lie outside one standard deviation 
of the mean* are taken as significant and the others as not 
significant. On this basis the change in the cropping pattern 
over the decade is seen to be significant in 20 taluks, or 
approximately one fifth of the taluks in the State. The 
majority of these taluks are in the southern part of the State 
within the interior districts. 

2.5 To proceed further with the analysis the taluks 
have been grouped on the basis of their "primary crop" for the 
initial period. Taking the percentage of area under the three 
crop groups for the State as a whole as the reference point, the 
"primary crop" of a taluk is taken as that crop (or crops) 
which accounted for a proportion higher than the corresponding 
State figure. On this basis 44 out of the 98 taluks are paddy 
taluks ( P taluks) 19 millet taluks (M taluks) and one "Other 
crops" taluk (B, taluks) and the rest two- principal crop taluks 
(TP taluks). The distribution of the 20 taluks showing princi- 
pal crops is shown in Table 11, 

2.6 The table shows that among the paddy taluks very few 
have shown significant variation in cropping pattern. Changes 
in cropping pattern have been highest in the millet taluks 
followed by two-principal crop taluks. 

2.7 The above analysis of changes in cropping pattern in 
terms of variations in the proportion of crops cannot^ give 
information on the changes in the performance of particular 
crops mainly because changes in cropping pa.ttern axe ^companied 
by changes in the gross cropped area also. Hence it is nece- 
ssary to find out the actual changes in the cultivation of the 
major crops (and crop groups) to see whether explanations can 

be found for such movements. Table 12 summarises the informa- 
tion on the actual changes in the three major crop groups over 
the decade at the taluk level. 
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2.8 Tlxe picture emerging from TalDle 12 appears to be 
very different from what was seen from Table 11, In terms of 
actual variations, 58 taluks had increase in the area under 
paddy, 24 taluks in area under millets and 51 taliifcs in area 
under other crops. At the same time there was decrease in the 
area -under paddy in 40 taluks, in area under millets in 70 taluks 
and in area -under other crops in 47 tal-uks. Of the 58 taluks 
where the area -under paddy has gone up 40 are associated with 
increase in gross cropped area, and of the 40 tal-uks where 

the area under paddy came down 37 are associated with decrease 
in gross cropped area. In the case of "millets in half the 
n-umber of cases increase in area -under c-ultivation is accompanied 
by increase in gross cropped area and the other half by decrease 
in gross cropped area. But in the case of decrease in the area 
under cultivation of millets, 30 are accompanied by increase in 
cropped area and 40 by decrease in cropped area. "Other crops" 
show a pattern fairly simila.r to paddy. Brora these it may be 
inferred that charges in the area -under paddy and cash crops 
have been generally influenced by changes in total area under 
cul-tivation. 

2.9 Ihe relationship between changes in area -under c-ulti- 
vation and changes in irrigation can also be interpreted simi- 
larly. In the ca.se of paddy '.the'. aBsodia.t. ion between changes in 
irrigation and changes in area "under c-ultivation is quite pro- 
no-unced. In the case of millets there is an inverse relationship 
between the two. "Other crops" again, follow the pattern of 
paddy, although not as definitely as in paddy. An examination 

of changes in irrigation and changes in gross cropped area shows 
that the two are very closely and positively associated. We 
may, therefore, conclude that increase in Irrigation during the 
sixties encouraged the increase in the area, under paddy and 
cash crops, but that the shift out of millets cannot be explained 
solely in these terms. Hoxirever the conclusion we have arrived 
at by analysing changes in cropping pattern at the tsluk level 
reinforces the findings of Section I regarding the importance 
of irrigation in causihg a movement of land out of inferior 
cereals into paddy, 

B. Production and Productivity 

2.10 The analysis of prod-uction and productivity can be 
done only at the district level as data on these are not 
available for taluks. The analysis of production and produc- 
tivity must decompose the increase in agricultural output into 
its ccvsiponents so as to identify, to the extent possible, the 
factors responsible for the increase. In this process we must 
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also explain tlie movements in the cropping pattern and 
relate them to some explanatory factors. There are, there- 
fore, dissimilar entities that must he taken into acoonnt, 
area imder cultivation, yield, prices etc. The method used 
must he capable of handling these diverse entities. The 
procedure used here is a modification of the Minhas-Taidya- 
nathan method. 4 


The method is as follows 


Terminal period output valued at base year prices can he 
'0 represent the "real output" of the terminal year to he 
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with the help 
in the value o. 
into its "real 


Ihe first term on th( 


^ ( I “it ht ht 

difference hetweenHhe terminal 
terms of terminal year prices (W 
and hence can be thought of as a 
component in increase in output. 


-^“io ht ht> 

year aggregate output valued in 
. + ) and base year prices (W. )j 
.measure of the monetary 
The second term 


P+-V can further be decomposed as follows 


The first term on the right is the area effect and the second 
term the yield effect. The third term portrays the effect of 
changes in crop patterns in the absence of any changes in yields 
per acre and may be referred to as the cropping pattern effect. 
The last term measures the effect on output which can be attri- 
buted to interaction between per hectare yield changes and 
the changes in cropping pattern. This may simply be denoted as 
the interaction effect. The decomposition 5 therefore helps to 
identify the various factors responsible for the increase in 
output , 
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^*1?- decomposition of the monetary component also 


iiiG xii^sif c ompoiiGixfc in ilio splii^-'iip is *fcli 6 pnpo pnics 6ff0c*fc 

i.e., in the absence of any change in total output 
of this magnitude in the value of output is 
increase in prices, The ! _ _ ‘ 

of price changes and yield ch 
pattern and may be called the 
the third c omponent may be 
pattern effec ‘ 


an increase 
olely due to 

second term represents the interaction 
nges under constant cropping 
price-yield effect. Similarly 
^ _ referred to as the price-cropping 

, , “ as^it indicates the interaction between price 

chafes and cropping pattern changes with constant yield, The 
last term representing the interaction of changes in prices, 
cropping pattern^ and yields may be called the total interaction 
01 changes in prices, cropping pattern and yields may be called 
the total interaction effect. 

2,13 With this overall frame for the decomposition of 
changes in agricultural _ performance we may take up an analysis 
of agricultural change in the different districts in Tamil Hadu. 

.-VI reduce the problems of year to year variations 

^ T^e various components two year average have been used for 
the base period (1960-62) and the terminal year (1969-71), 
in choosing the crops for analysis the primary consideration 
was thau maxinnm coverage should be Pnain-Pd 





has awide variety of crops that occupy insignificant proportion 
in terms of total cropped area and for which yield figores are 
not _ available . The Nilgiris have been left out because of its 
dominating estate economy that does not easily fit into the 
general pattern of analysis. 

2.15 Tb-e results of the analysis are summarised in 
(Table 15) column 2 in the Table indicates overall growth 
rate, V.-y^ . The increase in value of agricultural out rut 


for the' State as a whole, thus, is 101.47 per cent over the 
period 1960-62 to 1969“71. Inter district comparison of over- 
all growth shows considerable variation ranging from 155.93 
per cent in^South Arcot to 49.77; for Kanyaloimari. The perfor- 
mance of Ohingleput , S outh Arcot, Than javur and Ramenathapuram 
is better than that of the State with the performanee of the 
other districts being below the State level. The overall growth 
is decomposed into real growth (column 7) and monetary growth 
(column 12) with 8.22 per cent of the overall growth of the 
State being real and 91.78 per cent being monetary. Column 7 
also shows _ significant inter- district variation with the 
highest being Ohingleput ’ s 26, 61 and the lowest Kanyakumari ’ s 
27.86. Again, the real growth performance of Ohingleput, South 
Arcot, and Than javur is better than that of the State while 
Salem, Coimbatore, Tiruohirapalli, Madurai, il;amanathapuram, 
Tiiunelvei and Kanyakumari have figures lower than that of the 
State. It is significant to note also that real growth of 
agricultural output has been negative in Salem, Coimbatore, 
Madurai, Tirunelveli and Kanyakumari. As might be expected 
the variation in monetary growth is not as pronounce d as in real 
growth. Monetary growth is above the State figure in Salem, 
Coimbatore, Tiruchirapplli, Madurai, Tirunelveli and Kanya- 
kumari, and below the State figure in Ohingleput, South Arcot, 
North Arcot, and Thanjavur, Because real and monetary growths 
are the decomposition of the overall growth in per centage terms 
there is necessarily an in7erse relationship between the two| 
but a comparison of columns 7 and 12 shows that monetary 
growth has been negative. (Tiruchirappalli is the only dis- 
trict where the monetary growth is distinctly above the State 
figure, but where real growth has been positive, just a margi- 
nal 0.39 per centi 
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2.16 The two major components of overall growth, real 
growth and monetary growth, themselves have "been farther split 
up into the v.arious "effects" in columns 3 to 6 and columns 8 to 
11 respectively. The area effect is most prominent in Thanjavur. 
In fact Thanjavur and South Arc ot are the only districts with 
any appreciable positive area effect. What column 3 shows is 
that the area effect' is negative for the State as a whole and 
for 7 out of the 11 districts with Tirunelveli (-17.17) Kanya- 
kumari (-13.60) Salem (-9.21) Madurai (-7-. 31) and Coimbatore 
(-7^24) showing prominent negative area effect. 

2.17 There is considerable variation in the -yield effect 
also. • The yield effect for the State as, a whole and for the 
majority of the districts is positive. Chingleput tops the list 
with 27.55 followed by Tirunelveli’ s 23.02* Negative yield 
effects are seen in Kanyakumari (-15.13) Salem (“3.06) and 
Tiruchirappalli (-0, 68). Comparing columns 7 and 4 is 
evident that the main component of real growth is the yield 
effect. For the State, yield effect accounts for 7.29 of 8,22 
real growth. Chingleput, South Arcot and North Arc ot which ^ 
show high real growth have high yield effects and the negative 
real growth of Kanyalcumari and Salem are also associated wuth 
negative yield effects. Tirunelveli and Coimbatore have high 
yield effects, but their negative area effects covert the total 
also into negative signs. 

2.18 Turning now to oolumns 5 and 6 we note that the 
cropping pattern effect and the interaction effect are on the 
whole negligible. In Salem there is a substantial cropping 
pattern effect. We have seen already that the change in cropping 
pattern in Salem was from millets to paddy (Table 10), ;md 

in view of the major role that paddy plays in the agraricui 
economy of the State the high cropping pattern effect of Salem 
makes sense. 


2,19 In fact the relative performance of the districts 
can be explained with reference to paddy' as the main explanatory 
factor. Where area under paddy has been hi^ and paddy produc- 
tivity has gone up the real growth rate has been positive, 
Chingleput, South Arcot and North Arcot are the clear cases. 
Thanjavur, though with a positive real growth, does not rank 
high becauHe over the decade paddy has oo me to have a snialler 
percentage of area and the increase in paddy productivity has not 







Deen appreciaoie* un xne otiier hand mreBalem^ Madurai and 

Timnelveli where the real growth ra,te was negative. In Salem 
there was an increase in paddy area, hut the increase in paddy 
productivity has not been impressive. Madurai and Tirunelveli 
shows increase in productivity hut the paddy area has come 
down, Coimhatore which shows a marginal negative real growth 
had a hig increase in the productivity and production of paddy 
although its paddy area is low. In the c;-ise of Kanyakumari 
which shows the biggest negative real growth over the decade 
there was a decline in paddy area, productivity and production, 
the decline in paddy production being a fall from 112,321 
tonnes at the beginning of the period to 96,755 tonnes at the 
end, a 14 per cent fall, 

2.20 It is possible to group the districts together as 
paddy (wet) districts and other (dry) districts. Thanjavur, 
Chingleput, Kanyakumari and South Arcot belong to the former 
group and the rest to the latter. The former have between 40 
and 75 per-cent of their gross cropped area under paddy, with 
correspondingly low proportions of land under millets, and 
other crops, ^The dry districts, by contrast are more diversi- 
fied, But while the ^^ret districts have more area under paddy 
the dry districts shov/ generally higher productivity of paddy. 
In 1960-62, although the highest yield of paddy was" in Kanya- 
kumari with 1799 Kg. per hectare, Salem came next with 1798 Kg. 
Coimbatore third with 1792 Kg, , and Tirunelveli fourth with 
1776 Kg, On the other hand the district average for Thanjavur 
was 1603 Kg. , of South Arcot 1553 Kg. , and of Chingleput 1 170Kg 
At the end of the period ( 1969-71 average) average productivity 
of paddy went up almost throu^iout the State, but the dry-wet 
differences in productivity became more pronounced. The first 
three places were claimed by Coimbatore (2764 Kg), Tirunelveli 
( 2376 Kg. ) and Salem ( 1 949 Kg) while South Arcot ’s figure was 
1906 Kg. , Chingleput 1692 Kg. , Kanyakumari 1659 Kg., and Thanja- 
vur 1528 Kg. It is interesting to note that Thanjavur, said to 
be the home of the ‘Green Revolution’ did not show much of an 
increase in the average productivity of paddv. 


III. HATURE OP AGRICULTURAL CHANGE IN 
TAMIL NADU 

3.1 Having surveyed the past performance of agriculture in 
the State both at the State and the district levels we can turn 
to an evaluation of the nature of 'Changes thh agriculture has 
undergone in Tamil Nadu during the first quaii;er of a century 
of planned economic development. 
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3.2 The share of agriculture and allied activities in 
the net state domestic product has "been declining as can he 
seen from Table 14. This can be explained both in terms of 
the stagnation of agriculture particularly in the sixties and 
the rapid growth of industries in the State during the deca,de. 
However, it camot be taken as a definite indication of "indus' 
trialisation" in the State, Agriculture and allied activities 
(i,e., the primary sector) accounted for 63.33 per cent of 
the workforce in the State in I 96 I which went upto 64.79 per 
cent in 1971. In fact, the chances are that agriculture proba- 
bly had a larger proportion of the labour force in 1971 than 
indicated by these figures as the change in the definition of 
"workers” in the 1971 census would have affected the agricul- 
turral sector more adversely than the industrial sector. 6 

In this sense it can be maintained also that what has happened 
in the State was something of a process of "deindustrialisa- 
tion”. In this process the relative productivity of the 
primary sector has sharply deteriorated. Taking the producti- 
vity of workers in the economy as a whole as 1 , the relative 
productivity of the agricultural (primary) sector was 0.78 
in 1961 while that of the secondary sector was I. 09 . The 
corresponding figures for 1971 were O .64 and 1.47 respectively, 

3.3 But the more significant charge in the composition 
of the workforce has been in terms of the division of agricul- 
tural workers into cultivators and agricultural labotrers. 

In 1961 , 51 per cent of agricult'oral workers were cultivators 
and 22 per cent agricultural labourers (with the rest being 
‘other workers'). In 1971 the proportion of cultivators dec- 
lined to 40 per cent, and of agricultural labourers shot up to 
38 per cent. These figures derived from the Census Reports of 
the two years cannot be compared directly aga.in because of the 
changes that came about in the definition of 'workers’ and in 
the procedure of classifying agricultural workers into 'culti- 
vators' and non-cultivators. But a detailed examination has 
shown that the change in the proportions of cultivators and 
agrici^tuiral labourers is not something that can be explained 
away in terms of the differences in the Census definitions,? 

A big increase in the proportion of agricultural labourers 
must be accepted as one of the main structural changes in 
agriculture in the State during the past decade, 

^ 3.4 Making use of the data from the 8th, I6th, and 26th 
rounds of the National Sample Survey it is also possible to 
examine the nature of land ownership and holdings in the State 


18 


in 1954-55$ 1961-62 and 1971-72. The ownership patterns are 
snnmiarised in Table 15 and the operational holding patterns 
in Table 16.8 The tables do not indicate any striking changes _ in 
the pattern of ownership or holdings over time.^ The ownership 
patterns show slight decrease in inequality particularly between 
1954-55 and 1971-72, but with respect to operational holdings 
there is hardly any noticeable change. 

3.5 In viev7 of the many radical land reform measTJres 
enacted in the State since Independence, particularly in the 
sixties one would have expected very drastic changes in the 
land ownership patterrs in the Sta-tel^ After a series of Acts 
protecting the rights of the tenants and regulating rent in 
the fifties, the Madras Land Eeforms (Fixation of Ceiling on 
Land) Act of I 96 I introduced 3eiling limits on agricultural 
holdings. The Act fixed the Deiling on agricultun-al land that 
can be held by a family consisting of not more than five members 
at 30 standard acres. For these families having more than five 
members an additional five standard acres was allowed for each 
additional member subject to en overall limit of 60 standard 
acres. The I96I Act was amended in 1970 reducing the ceiling 
limit to 15 standard acres for a family of five persons and the 
overall ceiling limit to 40 standard acres for any family above 
this size. The norm used for arriving at "st.andard acre" in 

both these Acts was one aero of wet land assessed at the rate 
of Rs.10/- and above per acre with increase in acreage permitted 
as one moved down to dry land and land with lower assessment, 
reaching a maximum of four acres. 

3.6 There were also other pieces of legislation affoctin 
the ownership and use of land during the sixties. The T^il 
Uadu Agricultural Lands Record of Tenancy Rights^ Act of 1969 
proposed to prepare a record of tenants in districts so that the 
intermediaries or landholders would not take advantage of _ the 
measures brought into protect the rights of tenants. Similarly, 
the Madras Occupants of Kudiyiruppa (Protection from Eviction) 
Act, 1964 aimed to protect tcnaaits and agricultural labourers 
from being evicted from their kudiyirupp u (i.e. place of 
residence). The Madras Occupants of Kudiyiruppu (Conferment 

of Ownership Rights) Act 1971 followed it up by laying down the 
procedure to confer ownership rights (pattas) to the Kudiyir uppu- 
dar concerned. 

5.7 Perhaps these laws resulted in the slight improve- 
ments in the ownership patterns noticed at the bottom end of the 
distribution in Table 15 particularly. However, it is now a 
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Actually taken possession by the 
State 


Extent ■under dispute in courts 

Actually distributed by the 
G-overnment to landless 


It is seen that only less than 1 per cent of the estimated 
surplus has been actually distributed, Thus^ land reforms, 
on the whole, have not brought about any major transformation 
in the ownership patterns of land in the agricultural sector, 

3.8 The progress made in mechanisation particularly "use 
of modern implements also has not been very striking except in 
very recent times, To,ble 17 gives information on the changing 
pattern of agricult'ural implements in use in the State, Wooden 
ploughs are the main agricultural implement in use and its use 
has continued "to increase, There is Ein increasing reliance on 
iron ploughs and the n'umber of tractors has shown a big increase 
after the second half of the sixties. The quinquennial Live- 
stock Census, 1974 also reports the use of disc ploughs, disc 
harrows, tillers, levellers and trailers in different parts of 
the State, Lusters and sprayers are also coming into use. 
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5.9 B'u.t when it comes to piimpsets for irrigation Tamil 
Fadu has a success story to narrate. How the State ranks first 
in the country in terms of the nuQiber of pumpsets claiming over 
40 per cent of the pumps connected with electricity in the whole 
country. Both oil operated and electrically operated pumpsets 
have registered big increases as can be seen from Table 18. 

There has been, therefore, something of a "pumpset revolution” 
in Tamil Hadu and it is clos'ely related to the new strategy 
for agricultural development pursued by the State which we shall 
now take up for discussion. 


5.10 In the fifties the policy of the State in regard 

to agricultural development was to provide the basic overheads, 
particularly irrigation v;ater. Providing irrigation water for 
agriculture was one of the main economic activities of the State 
even during the pre-Independence days. Of the total geographi- 
cal area of 15 million hectares and a sown area of 6 million 
hectares the average net area irrigated in a year was a little 
over 2 million hectares during the Pirst Plan period and 2,5 
million hectares during the pre-independence days. Of the 
total geographical area of 15 million hectares nd a sown area 
of 6 million hectares the average net area irrigated in a year was 
little over 2 million hectares during the First Plan period and 
2,5 million hectares during the Second Plcon period with the 
figure for I 96 O- 6 I being 2.5 million hectares. With the Parambi- 
kxilam-Aliyar Project started during the Second Plan ;and spilling 
over into the Third Plan the State seems to have reached its 
limits in terms of major irrigation projects. The extensive 
cultiiiT-'ation of the fifties was made possible because of these 
major irrigation schemes. It is now held that further extension 
to irrigation on a large scale from major and oven medium 
projects would require import of water from catchments draining 
into other states. 15 Hence from the Third Plcon onwards 
there has been a shift into minor irrigation Projects. As c-an 
be seen from Table 19 the shift has been quite marked indeed. 

5.11 The shift from major to minor irrigation reflected 
not only changes in irrigation policy. As the primary sources 
of minor irrigation are tanks, wells, tube wells, bouring-in 
wells etc,, the shift also brought about a change from irriga- 
tion as a public utility to irrigation as a private activity 
to be subsidised by the State. It fitted in with the rest of 
the agricultural policy of the late sixties of subsidising far- 
mers to increase production as part of a crash programiue to 





augment agricultural output, especially food grains produc- 
tion. It is important to examine the impact of this strategy 
on the agricultural sector in general and on different sections 
of cultivators in particular. The World Agricultural Census . 
Tamil Nadu . 1971 gives information about the cropping pattern 
soxirces of irrigation of different sizes of operational 
holdings in the State and are shown in Tables 20 and 21. 


3,12 It is seen from the Tables tha,t gross cropped area 
as a percentage of operated area decreases steadily as the size 
of holding increases. In the lowest classes it is higher than 
or close to 100 per cent, but comes down to less than 50 per 
cent at the top. Small holders, it must be inferred, make the 
utmost use of their land while the bigger holders do not put 
their land to full use. Irrigated area as a percentage of sown 
area also shows a similar pattern, high in the case of small 
holdings and low in the case of big holdings. It is seen 
further that the small holders use their land to produce food- 
grains, with only a. very small proportion of land used for 
non-food grains. The Agricultural Census does not give infor- 
mation rego.rding the use of family and hired labour in the 
different size classes, but other sources show, as may be expec- 
ted, that the smaller size classes rely largely on family 
labour although they too employ hired workers. We may, 
therefore, conclude that the small size classes are essentially 
peasant farmers making full use ; of the land -and labour they 
have to produce food grains with the help of whatever irriga- 
tion facilities are available to them. On the other hand, the 
larger size classes are commercial producers using sizable, 
share of their cultivated land for the production of cash 
crops. They also do not use their land to the fullest extent, 
but have the possibility to increase the utilisation of land 
if irr igat i on f ac il it ie s inc reuse . 


3.13 Table 20 which shows the sources of irrigation for 
ti^e different size classes indicates that the smaller size 
classes depend primarily on canals and tanks whereas in the 
higher size classes anywhere between 30 and 40 per cent of land 
is irrigated by wells, i.e, private sources of irrigation, 

3.14 It is against this background that we must examine 
the shift in the irrigation policy of the State and its impact 
on farmers of different size classes. The area irrigated by 
G-overnment canals Increased steadily from 722,000 hectares in 
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is Special needs and 
-■'s. A Small farmers 
^in six Blocks in 
uve blocks in Tirunel 

to identify the 

0 assist them in 

the 

■ also. It - 
per cent of 
"covered” by 
; term, medium 
ranged from 
officially 
^armer in the ' 
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IV SOME QUEST lOI-TS ABOUT TH.h; PUTI3BE Qg AG-RICULTURE IN TAMIL NALU 


A. The * Green Revolut ion 


4*2 The brief treatment of the HIV Programme in 
Section I has _ shown that it has 'caught on’ in the State, 
particularly in the C3,se of paddy. It was also noticed that 
productivity of paddy and more recently of the millets also 
have gone up significantly under the impact of the Green Eevolu- 
tion, .. Can one, threfore, look forward to a "Greener Revolution" 
in. ohe future?2 ijq answer this question we must make .a 
critical assessment of the green revolution in the past. A 
second look at Table 5 will be helpful to evaluate the impact 
of the green revolution in paddy. It has been noted already 
that the HIV . programme was introduced against the background 
of the deteriorating performance of paddy production and 
productivity in_the early sixties. The impact of the HIV ' 
programme was first ‘’aeen in 1966-6? when’ the production of 
pa,ddy v;ent up to 35 791 ? 000 tonnes from the previous year's 

3.534.000 tonnes. But 1965-66 was a drought year which resulted 
in a fall in the output of paddy from the peak figure of 4,036,000 
tonnes it had registered in 1964-65. The next two years of 

good paddy performance were 1969-70 and 1970-71 when produc- 
tion, shot up to 4,012,000 tonnes and 5,0007,000 tonnes res- 
pectively. It turns out, however, that these two years were 
also preceded by severe drought. The 1968-69 output of paddy 
was only 3,550,000 tonnes. Hence, even in I969-7O paddy 
production had not equalled the 1964-65 level, or even the 

4 . 024.000 tonnes reached in 1962-63. It is true that after 
recovery from the drought of 19 68- 69 , the full potential of 
the HIV programme in paddy began to be realised. Paddy 
production in 1971-72 was, 5,302,000 tonnes in 1972-73 

5.569.000 tonnes and in 1973-74 5,595,000 tonnes. 



4.3 figure 1 indicates tne periormance oi paday irom 
-jg5-j_52 to 1973 - 74 . "Ihc figure also shows the calcrilatod 
trend line22. It is evident that upto 1964-65 there wo.s a 
steady increase in output with actual production being above 
the "'trend line during most of the years. From then production 
remained below the trend line upto1970-71. Often the impact 
of the HIV programme is evaluated against the background of 
the poor performance of the second half of the sixties. The 
13.01 per cent increase in the production of paddy between 
I 96 S -69 and 1969-70 and the even more striking 24.80 per cent 
increase betwesii 1968-69 and I 969 - 7 O are the figures that gave 
the green'revdlut ion its ■ 'revolutionary' appearance. But a 
S irutiny of Table 5 and Figure 1 shows that in longer perspec- 
tive the achievements of the green revolution are much more 
modest, in fact disturbingly so. The trend line indicates 
a long term rate of growth of slightly over 6.0 per cent per 
amium. Table 5 shows that the antual rate of growth during 
many years prior to the introduction of the HIV programme was 
above this rate. Only in the sixties it came to be steadily 
less than the trend value. What is even more striking is that 
after the 'miracle years' of 1969-70 and 1970-71, the grovreh 
rate again goes below the trend. And in fact the growth rate 
appears to level off in the final year. The official tendency 
has been to put the blame again on the weather, but has been 
shown that it is a lame excuse. 23 On the contrary there is 
evidence to suggest that the green revolution is already 
showing weariness. According to official figures only 45.4 
ner cent of total paddy area was under the HIV programme m 







also 5 achieved primarily at the expense of millets (See 
lalle 6 ). Consoqnently the green revolution contribution to 
the increrase in the productivity of paddy has not been 
particularly striking as Table 5 shows, A cost-benefit analysis 
of the HYV programme in the State is yet to be done 3 but the 
evidence we have leads us to ask whether the green revolution 
in the State w'^s primarily a TDl resolution or a pumpset 
revolution. The future performance of paddy in the State 
can be assessed only after this question is satisfactorily 
answered. 


4,5 Apparently the HTY programme has had more conspicuous 
success in the case of millets where production .and productivity 
have both gone up in recent years in spite of the fall in area 
under cultivation as can be seen from Table 6, It has been 
estimated that the yield per hectare of HYV cholam is about 
1,500 Kg. per hectare compared to 550 Kg. of traditional 
varieties. Corresponding figures for cuiibu are 2,000 Kg. 
and 600 Kg. respectively and for ragi 1,500 Kg. and 800 Kg, 
respectively. These are, of course, achievements under 
"ideal” conditions where in paddy also it can be shown that 
the yield per hectare of some of the KIV seeds is between 2 and 
3 times that of traditional varieties. But our ex.aminotion of 
paddy has shovm that these .ideal conditions are aoldom achieved 
in rorolity and tha.t the HYV has not so far shown a sustained 
increase in aggregate production and productivity. In the case 
of millets there is an additional question to be raised, 

■ If the. 'HYY, "pro gramme in millets also depends, to some extent 
at least, on the increa,sed availability of water, will land be 
utilised for millet cultivation? If water is available paddy 
cultivation is definitely more profitable to the farmers^o 
and hence it is difficult to visualise a situplion where HYV 

programme in millets becomes widespread, further, since 
millets .are "inferior goods” in the preferences of consumers 
there is a secul,ar bias against any large scale increase in the 
consumption of millets. One of the areas th.at needs ' . 
to be examined carefully in the study of the future of ogricTil- 
ture in the Sta.te is its "millet economy” - who are the 
producers of millets, what are the major factors that determine 
the substitution of p.addy .and millets in production, who .are 

■ the consuraors of millets, what is the elastdity of substitution 
between paddy and millets in consumption, what are the marketing 
.errangements for millets etc. At the moment our information on 
these questions is rather scanty. 
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4,6 In Sections I and II we noticed the import a,noe of 
irrigation in Tamil Madu’s agricultioral transformation of the 
past ■q.,arter of a century and in Section III we examined the new 
strategy in irrigation. If the possihilities of additional 
major and medium irriga,tlon schemes do not exist any more then 
reliance on minor irrigation schemes is a matter of necessity 
and several new schemes have been taken up during the past 
decade. 27 But it is important to recognise the full implica- 
tions of a -policy of minor irrigation, particularly tube well 
and well irrigation in the State, The reliance on minor irriga- 
tion where land is privately owned and the distribution of land 
is heavily skewed is to accept a principle of subsidisation of 
rich farmers. It may be that the subsidies are or can be made 
available to all farmers, but it must be evident that only thos< 
farmers who can afford to find some afesDlofOes ot r ■■ -.'■c. o 
their own can take advanta-ge of such subsidies. The large 
fiarmers have in the immediate past -used the new irrigation 
facilities to shift from the cultivation of millets to paddy, 
but there is nothing to say that the shift should be confined 
to the staple foods. Already sugarcane has registered an 
impressive increase in area under cultivation thanks to the 
availability of water. If such tendencies continue it is not 
impossible that Tamil ITadu* s agric-ulture may become highly 
commercialised in the fut-ure and the State may turn out to be 
a deficit State in terms of rice like its neighbour Kerala. 

Even as it is a small fell in production of food grains, parti- 
cularly of paddy, leads to big falls in marketed surplus. In 
a state where -urbanisation is taking place at a rapid pace even 
marginal decline in the market availability of food grains can 
cause ala,rming scarcity situation and price increa.se as becaaie 
evident in 1974“ 75 when during a period of less than 6 months 
there was almost a 300 per cent increase in the open market 
price of rice. 


4.7 Neither is this the only kind of problem that the new 
irrigation policy can give rise to. Large farmers who come 
to have unrestricted availability of irrigation water built 
on public subsidies can easily acquire disproportionately high 
control over the entire agricult-ural situation. If land reform 
measures in the past could not be effectively implemented it 
was in no small measure due to the open and subtle opposition 
of the big farm lobby which already exists in the State. Hence 
for the fut-ure of agric-ulture in the State it is important to 
settle whether the policy of the State is to make strong farmers 
grow stronger. 
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NOTES 


Stiaise Planning Cooraission, Towards a Greener Revoluiiion 
(Report of the Task Force on Agricurture , 1972) Vol. I p.1 

Tin? ought out this paper paddy” refers both to paddy and 
rice, V/here production and productivity figures a.re given 
in tonnes and kilograns, the reference is to rice. 

The basic da.ta rela,ting to taluks ;ire not given to save 
space. The analysis is confined to 98 of the 103 taluks 
leaving out all the three taluks of the Nilgiris, Kodai- 
kanal and Yercaud where the cropping pattern is distinctlv 
different from the rest of the taluks.. 


Their frame of analysis is the following 

Crop VJeight Proportion of Area 

in year 


The C^s are the Crops t W^s the constant price weights 

assigned to different crops represented by three year ave: 
all India wholesale prices. C^^ and C^^ are proportion of 

occupied by different crops in years o and t. Y. and Y.. 

. ■ . ■' -i' ' 1 0 ' 11 } 

are yields, again in the two terminal years, o and t. 
Denoting; 

Pq = ^rops output in year o 
= Crop output in year t 
= Gross Crop area in year o 
A^ = Gross Crop area in year t 







the following definitions are obtained 


Minhas and Vaidyanathan work with constant rrices (Vhs) 
and consequently the micaysis is conducted in terms of " 1 ‘eal" 
output. An ^alysis in real terns has certain distinct advan- 
tages, But in a study of changes in agricultural operations 
and output an important question to he examined is the extent 
to which changes in prices affect them. The main difference 
between their method and one followed in this paper is that in 
the latter price changes are explicitly taken into accoimt by 
using base period and terminal period prices (VJ. and W..), 

5. same as in the Minhas- Yaidyanathan 

method and hence the decomposition of P.-V is also the same 
as the deconposition of P^"Pq. ^ ° 

6 . This is because according to the I 96 I Census any person 
who had regular work of more than one hour a day throughout 
the greater part of the season was treated as a "worker”. 

On the other hand in the 1971 Census only a person working for 
tj^ greater part of the season was treated as a "worker". The 
elastic definition of I 96 I gave scope to include housewives, 
students etc,, who put in occasional work in agriculture (and 
other forms of unorganised activity) as "workers". These 
categories of persons were treated as "non-workers" in the 
Census of 1971, 

7. For a detailed discussion of this point see C,T, Kurien 
and Josef James; Economic Change in Tamil Madu ; A Regionally 
.^d Func tionally Bisaggre^ated Analysis . (Reuort of aii ICSSR 
Prooect) Vol.I, Ch.IY, 


’ liM. world Agricultural Census 1970-71 s Tamil ladu 

ised on total enumeration gives more comprehensive information 

lan the MSS Reports, but only about operational holdings. 

' Lorenz curves for the three years show a slight reduction 
1 the inequEslity of ownership, especially between the 8th and 26th 
)unds, but not much between the loth and 26th rounds. 



10, lor details of land reforms in Tamil Fadu see, 

K.S, Sonachalam, larxd Reforms in Tamil Fadu (New fellil, 

Oxford and IBM Publishing Company, 1970) and G. Tenta-taramani 
Land Reforms in Tamil Fadu (Madras Sangam Publishers, 1973). 

in his Preface to G. Yenkataramani 


Malcom 


Yenkataramani, oio,oit 


13, State Planning Commission Towards a Greener Revolution 
7ol.II, p.65. 


14, lor instance see the Twenty per cent Sample Survey on 
land Holding and related matters reported in the I 96 I Census 

15 . Reported in R.K, Saiupath and Jayalakshmi Ganesan, 
of Pry Farming in Tamil Fadu ( Madras , Sangam Publishers 


Iconomic 


16 , See C. Mathiah, The Gree Revolution - Part icipa,t ion by 
Small Versus Large Farmers , Indian Journal of Agricultural 
Economios.' Jan-March 1971 . and Fanjamma Chinnappa, Adoption 
of the New Technology for 'Paddy Cultivation in the Survey Are 
Forth Arc ort District ( Mime e graphed). ' 


17. On the basis of information gathered from the Season and 
Crop Reports (various issues) the following calculations have 
been made of the gross earnings per hectare for different 
cereals. 


Yield in 
Kg. per 
hectare 


1 , Cholam. 


87 373.29 

(Wet-V206) 944.40 

2. Cuiabu (Dry-600) 62, 96 

(Wet- 1500 ) 944.40 

3. Ragi (Dry-800) 61,83 494,64 

(VJet-1800) 1112.94 

4. Paddy 1747 95.22 ' 1663.49 

The yield of millets in dry and wet conditions is taken from 
R.K, Sampath and Jayalakshmi Ganesan Op , c it , p, 57-59. 





.. , 






SiiSSS 
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Source of datas 


adu 


of file State 


25* for a detailed exaniina'^ioii o± this point see C.T. i.urien 
"lamil Nadu Iconomy 1974" fa3-letin of the Madras Institute of 
Development Studies, felr-iary 197b. 

24 In 1974-75 there I'-s a sharp decline in the prediction of 
paddy on account of th drought but the 1975-76 harvest has 
been a bumper one. 

25. R.K. Sampath Jayalakshmi Ganesan, op.cit . t.75 

26. See Calculat -^^ Note 17, 

27. for a minor irrigation schemes in Tamil Nadu 

a Ypnlrat ? Minor Irrigation in Tamil Jadu (Madras; 


of urbanization in 
or. Pit . Oh. 7. 








Table 2 


Area Under Manor Cro’ 


1789 717 537 333 779 51 197 

( 100 ) ( 100 ) ( 100 ) ( 100 ) ( 100 ) ( 100 ) ( 100 ) 

2208 755 567 347 724 49 253 

(123.4) (105.3)(105.6)(104.2)(92.9) (96. 1)(128.4) 

2518 774 489 364 871 81 396 

(140,7) (107.9)(91.1) (109.3)(111.7)(158.8)(201,a 

2502 759 400 329 955 101 321 

(139. 9)(105.9)(74.5) (98.8) (122.4) (198.) (162.9) 

2563 700 457 301 931 172 276 

(143.3) (97.6) (85.1) (90.4) (119.4)(337.3)(140. 1 ) 

2704 641 401 263 1136 186 299 

(151.1)(89.4) (74.7) (79,0) (145.6) (292.2)(151 .8) 


(figures witliin iDrackets show indj,g^"with 1951“52 = 100) 
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Table 4 t Index Number of Productivity (Yield 
Per Hectare) (1951-32 = 100) 


Groundl Cotton 
nut 


Cuiabu 


100 ICO 100 
105.5 100.7^15.6 
108.0 130.1 121.5 

97.1 113.385.8 

106.1 135.6 85.5 
130.0, 141.6 104.8 


Paddy 

Choi am 

100 

100 

114.3 

99.7 

118.7 

126.5 

118.4 

104.7 

126,2 

109.6 

171.0 

154,3 



Table 5 ; Paddy - .Ami-ual G-rov/th Rates 


A-iinual Grovrth Rates 


Area 

Output 

Yield 

- 2,52 

- 5.08 

- 2.61 

19.32 

^9.32 

6.98 

3.75 

8,41 

1 4.51 

2,27 

7.33 

4.93 

4,89 

^ 8,16 

3,08 

- 2.16 

1.26 

1 • 3.42 V y. 

0,31 

- 4, 68 

-4.83 

1.84 

6,34 

4.27 

8,76 

6.78 

-1.81 

0,79 

9,77 

8.98 

5,04 

2.99 

-1.95 

- 1.77 

-3. 08 

-1,99 

0,26 

4,12 

; 5.85 : i 

- 4,73 

-12,69 

-8.53 

7,47 

7.70 

-0.07 

- 1,08 

1.45 

9.36 

-11,17 

- 7.70 

-2,60 

- 1.76 

13,01 

6.05 

4,68 

24,80 

19.27 

2o04 

5.89 

3.73 

5,98 

5,04 

0.87 

-5.16- 

0.47 

4.14 

1 



1**1 




Aire rage Ariimal GrOv;'Gli 






Table 7 ° Percentage growth rates of area under cultivation 
irrigation, raddv and millets 


ropped' Gross 

irrigated 

area 


Area under 


Millets 


Padd; 


Table 8 


Paddy i Millets 

I Are a under 'Area under 1 Area under Area 

EYM (in HYY as fo PY¥ (in imder HI? 

lakh hectares) of total lakh hec- fo of 

^area tarec) total 

t area 



fiSilli 


Fertiliser coiisiga-ption in. Tamil ladn 

(in lakh tomies ) 



Table 10 s Cropping pattern in Tamil Nadu 
1971 Stat - - 


e and District Lovole 


Chingleput 


South Arcot 


Salem 

Dharmapuri 


Coimbatore 


T iruchirappalli 


Thanjavur 


Madurai 


Ramanathapuram 


Tamil Nadu 


Year 

P 

M 

R 

1961 

71.80 

11.55 

16,6'i^ 

1971 

71.15 

8.16 

20. 6^ 

1961 

38.50 

25.85 

35.6^ 

1971 

43.05 

21.45 

35. 5C 

1961 

10.93 

52.71 

36.35 

1971 

’13.19 

44.91 : 

41. 9C 

1961 

12.38 

38.76 

48.84 

1971 

11.67 

40.35 

, 

47.96 

1961 

■ 6.66 

6.44 

86.70 

1971 

.5.89 

5.84 

88.27 

1961 

26.27 

42.63 

31.08 

1971 

27.19 

43.95 

28.86 

1961 

26.27 

' 42.63 

31.08 

1971 

27.19 

43.95 

28.86 

1961 

77.66 

2.89 

19.43 

1 1971 

i 

73.63 

21.92 

' 4 5 

I 1961 

37.29 

24.83 

37.88 

I 1971 

40.86 

15.27 

43.87 

j 1961 

28.46 

22.35 

49.16 

1971 

23.02 

17.51 

59.47 

1961 

53.92 

N 

46.08 

1971 

51.07 

N 

48.93 

j 1961 

1 54.39 

28.95 

36 . 66 

I 1971 

I 

: 35,67 

26.76 

37.55 
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Type of ta.l\xks (or 
the basis of 
principal crops) 


ColmiEi 3 as 


Total iTumher 
of taluks in 
the type 


Taliiks 

showing 

significant 

changes 


coltunn 2 


Millets* 
Other Crops 
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14 ; Percentage share of Net State Doraestic Produc t 
by Industrial Origin at 1960-6 1 pric'is and 
compos ition of the Labour Force~~”’*""”™"™" 


1950-51 1955-56 1960-61 1965-66 1970-71 


I, Percentage shar 


1. iigriculture and allied 
activities 

2. Mining and Manufact- 
uring 


Commerce , 

Transport , 
Communications and 
Other Services 


11. Labour Force 


1. Primary Sector 


2. Secondary Sector 



Households operating either no land or land less than 0.005 acre 
eluded in the size class. 
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in use in Tamil Nadu 


Wooden Ploughs Iron Ploughs 
(in thousands) 


Ihoniher of P^psets ener_gis_ed 


Electric Pumpsets 

Connection load (K.¥) 


Pumpse 


Number 


Number 
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Expenditure on Irrigation 


;penditure on Minor Ejcpenditure on Major 
rig at ion (Rs .lakhs) and Medium irrigation 

(Rs . lakhs ) 


Size and Cropping Characterist ic s 


Table 20 


No. Size Class 
(Hectares ) 


0- 05 
0.5-1 

1 - 2 

2- 3 

3- 4 

4- 5 
6-10 

10-20 
20.30 
30-40 
40-50 
above 50 


Source % World Cens us o f Agriculture ; 
Tamil Nadu "p, 84, 85. 



Sources of Irrigation (Percentage of net 


Table _21 


World /igricultural ? 19 70-713 


Source 


Tanii Na_du p. 83 










i' pi^orracTiYir£/®_^§ouRCE_s® 

I , Csse Study of ilgricul tural Development of Gujratalndla 

£ro,tl^LS^ii?Kl 

Agricultural production, say of an econorcy, can be 
increased by two approaches i (i) given the agricultural 
productivity per unit of land, by putting additional land 
under cultivation, often referred as extensive cultivation 
aporoach, and (ii) given the, cultivable land, by increasing 
the" agricultural productivity' per unit of land (to be here- 
after referred to as agricultural productivity), often 
referred as Intensive cultivation appraach. From political, 
economic as well as administrative point of view, it is the 
extensive cultivation approach which is relatively conveni- 
ent and, hence, the favourite of agricultural planners. No 
wonder, Indian agricultural strategy has revolved around 
this soft approach during the decade of fifties| the first 
decade of Indian planning era. However, it is the latter 
approach, a relatively difficult option, on both political 
and administrative grounds, which the agricultural planner 
has to be prepared to reckon with, particularly while 
formulating the long-run agricultural strategy^, although 
often 8 dodged, at least in the initial y ears of Pla .nDin.g. 

:■ And, it is this agricultural productivity aspect of the 
agricultural planning strategy, which forms the prime 
I focus of this paper. 

t Now, the achieved levels of agricultural productivity 
are reflective indices of the various variants of technolo- 

1 ' gical horizons inculcated, through experience as X'/ell as 
j formal training, in various sections of the farm community, 
if iln incr6'=se in productivity level of an aconony, therefore, 
tantamount s to an improvement in its farm community's 
technological horizons; a difficult task indeed. ^For, it 
I calls for, besides disbursement of the technological know- 
|‘ ledge through administrative channels, say agricultural 
I', extension agencies, the creation of favourable objective 
Ifconditlons for the reception, absorption arri implementation 
I? Of this knowledge. And, it is this task of creation of 
I'favourafcle objective conditions, which determines whether, 
|.:’what 5 and how much to produce and, in turn, to invest, which 
I'ldbounds with numerous problems, particularly political and 
|‘;:?dffiiriistrative. Hence, the need to analyse the^resource 
|‘-'i8tructure the fountain of these objective cohditions on 
I'the part of the agricultural planner; the other foci of 

^J'Sardar^Patel Institute of-Eco. & Soc. Research, Ahmed abed. 
iiUthor is indebted to Shri Narender Kumar for his able 
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.cnnrdirigly, the twin-objectives of this paper are 
' = (i) to aZialyse the resource structure agri- 
and changes therein, dueing the development 
and (ii) to relate these structural features, and 
therein, with agricultural productivity. 

gricultural development experience of 'sixties of 
uhen cast in factor analysis and static compa- 
rsmework with reference points revolving aroW 
1971, re^. eals five salient structural chsracter- 
Tni f e O-L these are technology variants; trj^dition 
mediate and modern; and the other two institu- 
ariantss agrarian structure and sectoral size. 4nd 
e set of technology variants which commands a** 
position in the explanation of structural varia- 
Dre so, in asi'ioultural productivity. Within the 


thodology 


j-o growth situations, particularly those dealing 
uitural development 5 are known for their intricate 
eraependence behaviour. Nurkse's vicious cycle of 
a typical illustrative case. The use of multi- 
eiysis for such situations of mutual, interdepen- 
pre-requlsite of which , is the., absence of inter- 
amongst the set of independent causal 'variablesj ' 
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ude, altern-'itive. The basic 
total situation under examina- 


^herefor-Gj to be taken with a pinch of salt. And 
^rnl-'blv thi^ exnlains the mushroom growth of sophisticated 
r^nnnn-tric ipocels. The huge amount of data requirements of 
moc-'-'l--, often lacking in developing countries, makes 
thSr'ooerkional viability ra-'her difficult (even if huge 
co®ts involved r-re ignoroo, )• Hence, the need to look ior a 
simple, but viable, altc-x nat^,ve. 

The technique of factor analysis, based on the 
principle of mutual interdependence , seems to provide a 
sinple, though relatively 

structural features of the ^ 

non are reflected by a set of indices, often referred in 
literature as factors, aspects, components, or dimensions. 

ii.dices, hereafter referred, to as factors, are formed 
from the observable var?i.a.Dles using the following msthe"- 
matical orinciples ; (i) "Those variables _ that are most 
clearly intercorr elated are combined within a single factor^ 
(ii) The variables allocated to a given factor are those 
that are nearly indcDendcnt of the variables allocated 

to the other factorsi (iii) The factor are derived in _8 
manner that meximises the percentage of the total variance 
attributable to each successive factorC given the inclusion 
of the preceding factors)? nod (iv)^ The factors arc indepe- 
ndent (uncorrelated with each other)". V 

Let ■''s assume that we have n ( i a 1, ... n) agricul- 
tural variables to represent the m (j - 1 , ..._m) unoe-riying 
structur^-'l features of the agricultural situation in osen 
of the N (k E I 5 N) spatial units, _ say districts, i-hc 

factor analysis" model may, then, be v/ritten in matrix 
notation form as unders 


V 


^(n.N)‘ 


(n. 


■(m. N) 


where 


m; 

Z s the matrix of variables (of oi’der n x N) 
HowGve-r, the observatSohs of variables are 




N), 


standard deviations 


f ^5k 


"ik 


- X 




i, i 


dX 


the aspect ruatrix (of order n x m) or 
matrix of factor loadings (or connection 
coefficients) ( is 1? •••’h? 3 s 1, ..m) 

''7.dli^’i^'’TrmI7 kJorris, Cynthia T. (1967, p.l32) 

F=. the matrix of factors ( of order m_^x N) 
v/ith elements 


. /■ 
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The solirtion of the mocel may he obtains 
stanf^-^d tcchriiqueso V the pricipal-fac 
probably the mo ft widely used. Tnis teci 
doe«"not gu-^rantee that the solution wi] 
solution i.e. a solution which is invar- 
in the composition of sample of variable 
riiO*t-ch f.-^ctor. Now, a number of techi 
to get a unique solution ; the most pupi 
max solution. V 

A few words about the int^rpretai 
um'aue solutions invariably the matrix . 
tbe'a-?- th coefficient, shoi^'s the net cc 
called^ factor loading or connection co< 
the factor and the 1"“ observed var; 

represents the proportion of the total i 
the variable i which is explained by fa( 
ing for contribution of other factors. ' 
squared factor loadings, or the ' communi 
■variable indicates the proportion oj. th< 
explained by all the factors taken togc 
total of the effect of all the variable: 
ctor indicates the proportion of the to- 
explained by that factor. Fur-ther, the : 
les into common factors may reasonably ’ 
ing each variable to that factor v/ith wl 
closest linear rel^- tionship i.e., that 
has the highest loadings. In a border-l 
where loadings of a variable in two fee 
the variable may be assigned to that fs 
is, on a priori ground Ss judged to have 



lend resource Input is represented by seven 
(i) Net sown area (N.s.l. ) (ii) Cropping 
(iii) Operational size of the holding^ (iv) 
of area owned and self-cultivated to total 
area | Cv) Number of holdings below four hectares 
imb'-'r of holdings? Cvi) Concentration ratio of 
land holdings; and (vii) Number of Joint culti- 
iings as s proportion of- total number of holdings 
.971). The labour resource input is proximated 
iriables s (i) Work- force engaged in primary 
iivities) as a proportion of total labour force? 
igricultural work-force per ' 1000 hectare' unit 
and (iii) Literacy rate of rural male population, 
’esource input is represented by four variables s 
rainfall (mm)? (il) Irrigated area as a propor- 
;.A.? Liii) Irrigated area by wellsV to total 
^rea? and (iv) Number of pump-sets per ' lOO hectar 
’igated area. And, the capital resource input ia 
by five variables; (i) Animal draught power 
lectare' unit of N.S.A. (No.)? (ii) No. of ploughs 
Ihectare' unit of N.S.A.? (iii) No. of tractors 
lectare' unit of K.S.A. ?(iv) Fertilizer consump- 
'100 hectare' unit of gross cropped area (Kgs.;? 
sa under high yielding varieties (H.Y.V. ) of food 
proportion of corresponding total cropped area 


The reference period of these variables varies with 
the nature of the variables flow or stock. Since annual 
inforKation on flow variabless such as fertilizer consunp- 
ticn, irrig^'tion, etc, is available? triennial annual 
average of years around 1960-61 and 1970-71 is estimated 
(to minimize the effect of random weather, climate and 
other exogenous factors). For stock variables, such as 
tractors, ploughs, land hold in s, etc. it is_the year in thi 
nearest vicinity of these periods for which information is 
available, say quinquinnium livestock census of 1961 & 19/2, 

Having identified and estimated the variables re- 
presenting the agricultural resource structure, a few words 
on the estimation of agricultural productivity are called 
for, iigricultural production is the sum total of production 
produced by the spectrum of agricultural activities varying 
from cron c.ul ti-ustinri tn fish cultivation. Traditionally, 



Hll«s 


t for the product quality variations j 

age prices are multiplied 
gures. And, estimates ^of 
are are obtained by divi- 
t of seven selected crops 
Further, these estimates 
by’ using constant prices, 

* 1970-71 and 1971-72* 

district-wise informa- 

conned through both publi- 

often mimeographed, 
consulted are as under s (i) 

Bureau of Economics and St at is- 

y (ii!) Socio-economic ’ 

'^5- -^-Cities (various issues X tiii-' 

,es StatistiGS, Bureau of . • 

.III, No. 3, July - September, 
a Association 5 Conference 

1 1 Barod.8<5 J8n'u8ry5l9 ‘1* ^ 

1.), BS P<=r details: 

3, Bureau of Economics and 
n in Gujarat, Bureau of 
1974; Ciii) Fact booh on Man-power. 
„As ak statisties, 
lotion end lifW ot 

->01 crops: Gujarat, 
tursl census ®f ‘"S! md 

r,«te of Agriculture; Jol. ^ 

ion. Directorate of /igricultu , 
Directorate of Agriculture. 

or, unpublished statistics jre^obta- 

V of Directorate of Agriculture, 
nnd Statistics, Gujarat. 

lOtor '-nPlyslS’ °;^ff,otoJ''teohnlque 
;he help of the matrix 

-nnpduTBc, s^inmiarisca w w 

°ieSsrtbe matrix A, presented, for 
mohiR 2. The listing oi 


f'ftfon Secf/irtriennial ave-r 

i^tur -1 productivity per hect 
3 m tofal value of the sc 
Pfh?corresponding cropped area. 

*■ o-r made temporally oomparabl 

J;",.Tric-nnial average of I9o9-70, 

I ' Fincally, E few on the 

^ tion base. Information has bi«n o 

■' shed and unpublished, < 

I published sources 
I- Basic Statistics s Bu 3 c.rat 
I tics, (yearly issues 
I’ Bureau of Economics and Staxxs 
I ouarterly Brlletln of EcGnomie; 

I £n5mics and Statistics, Vol.. 

I Kef end (Iv) Gujarat economic 
I Papers (ed. By Vyas et.a 
S iiuiiibi,r of mimeographed doc 
I fi? Livestock Quinquinnium_ 

|: Statistics, 1972; (ii) imga 
|ii Economies and Statis-i 
I Gujarrt, Buresu of Eco 
iADistrict-wise y.rea, Fr 
1 ,' Important Food and Nor 
I' ' ivgriculture; (v) Agrac 
$. Tables s Gujarat, Dircc 
I: (vi) Fertilizer Consur 
I; (Yii) Area uncer H.Y.l 


Besides, a number of ctJ 
ined through the courte 
and Bureau of Economics 


Section Ills 'J3ae factor 


ich information on 
ailable. Also, iu 19 
ith A' bad and Bulsar 
therefore, 1® 


Except the district of Dangs, 
no. of variables for 1971 was 
district of ' GcMhlnagar 'wos r 
with Surat. Effectively, thei 
districts only. - . ' 









the v'^iaaoxes is pccoraing to tiieir fn 
fpctor coefficients ) 3 except in the c 
productivity vr-triablc- which is of pri 
therefore, gets the allocation in the 
ly. Table 1 and 2, list, in the secon 
the variables that have their highest 
then those with highest loadings in F 
y successively. Figures in brackets i: 
iD that factor to which each variable 
tsbles give, besides the factor loadij 
set of infer rer tie ns ; in the last eoli 
'ccMiunity' of each variable, and in ■ 
the percentage variation explained by 

Before we proceed to identify i 
specifed in the results of our statisi 
general highlights cf the result may 1 
five factors explain more than 90 per 
on the one hand, in the agricultural i: 
and, on the other, in the resource st 
sector as a whole. Ivhile factor compos 
by and large, unaltered, changes care 6 
iaportance of factor roles durine the 


I j TECHNOLOGY VlKIAHT I - 
— TEC HNOLOGY 


TR/D1TI0N,?1L AGRICULTURiiL 


i.*j^a.uae pump- sets as well. 

bullock pairs by giving equal 
each of bullocks and 'he-buiffaloes* 
01 1.0 (unity) to camels. 

'bhs^ include wooden and iron ploughs. 

1 obtained by adding with 

''-ights assigned to equal physical weights of 


- ; S 5 - 


1 h^ under currents of this factor tends to highlight 
th€ cspllent ch- r^cteristics of an agricultural situation, 
irl^.^^hfch cgricultur-l economy, operating at or around low 
nroductivity c Quilibrium I'vel, depinds on (a) the vagaries 
of nature ( ilrin God ) and (h) tr. ditional cultivccting 
t(.chnolcr.: i.e.o labour intensive bullock technology. V 
Furtber, ''dciiticns to agricultural production are made pri- 
morilv bv "■dditions to land input, .accordingly, we find that 


technoicg., , 

Further, 'bd'- 

marily by "'dc 


inspitc of intensive la 

intWislty, yield per hector 
ctor in 1961. V 


and use, indicted by cropping 


remained unaffected by this fa- 


With proper disbursement of agricultural know-how, 
however, be possible to raise the low productivity 


eauilitriu.ai 1 • vel. luring tht uec^ae oi sxxtxcs,uujrau- s 
aericulture not activated through two different, but compli- 
ment -ry, channels 2 (1) the agricultural extension service 
distursed the l-test know-how of crop production, and, 
nrob'^biy more important, (ii) the stewardship towards co- 
ODeration provided by the Intel] ectu-ls and political 


of sixtiesjGujrat' 


^nd political 


le^d'ers’nip’ of Guj '-r.at.S/ ,s a consequence, in 1971, we find 
thf't there is a tendency on the part of farmers to increase 
the size of cultivating unit through co-operative effort. 
4/(fote the positive association between the variable, 
repr^--=;eriting the no. of joint holdings as a proportion of 
total no. of holdings, - a proxy veri>-ble for co-operation 
and other vrir-tles beloneing to this factor Also 5 that 
this f ’’cto . ha ‘5 sici-ifreant association with agricultural 
productivity. 'howiver, only 12.3 percent of the variations 
in agricultur :^'l productivity are ex.^lained by this factor. 
Consider ine the structural in.'oortance of the factor, this 
limited -chie vec;.ent, although feat in itself, tends to 
corrober-te the belief that the. potential^to mere- se 
agricultural productivity ’''ith the traditionral cultivating 
pr-^cticas, gi\en the institutional milieu, is either net^.li- 
giblc or liirdted. 


Comput. - 1 ions were done at iBM 3£C/4-± computer system 
of Phy.'^ic.al r.e search Laboratory, limed ab ad. For able 
computer assistance author is indebted to Shri 
Snry anarayniia of S.P.I. 
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ECHIvOLOGY V 'RIGKT II MTERN -GEICULTUR/i 
icii lOLOGY* ■ “ 


The most im.crtent determinant of agricultural prod- 
uctivity ^ expleiriri;; cs much as 60 to 70 percent of its 
variations 3 is endowed in modern rgricultural tecl.nology - 
q cericcraitsnt of dynamic agriculture - represented , in 1961 
iiy F'-ctor II and, in 1971, by Factor III. Its, constituent 
ir'-riable'^, ns would be expected^ art as under; V 

(i) Human capital s Literacy r^'oe of rural male populcction? 

(ii) l^nd augmenting capital ; Fertiliser consumption per 
!'100 hect. ’’ unit of gross cropped area (GGd)| and (iii) 

Land - labour augmenting capital ; (a) No. of tractors per 
"lakh hact^re" unit of N.S.A. ■ nd (b) \rea under high 
yieldin::- varieties (H.I.V.) of food crops to total area 
under th"5:t crops. 

Production potent!'’! of modern technology is re-son- 
ably independent of the spatial bondages. S-me isjhowever 
not true- of its adopting-, .i-nd it is for this reason, the 
structur^-l import'’ncc of tnis f'-ctor v-ries amongst nations 
increasin' with -ivancement in developmental ^process. Guja- 
r-’t' ■ a.criculture, “ state of developing Indi'U'. economy, 
subscribes a limited role of this factor. It explains less 
than one- fifth of the variations in resources structure of 
its agricultural S'-ctor. 


I'.ctf -Hit positive association amongs 
of Ici-our-land ratio, animal power, 









subsidy 5 i- the form of modern agricultural inputs/ is being 
pumped into the traditional sub-sector. 

Con- equentlyj wp'f'ind in 1971 compared to 1961 tetg 
the role of moe’ern capitalistic sector, to explain, both 
resource structure and productivity of agricultural sector, 
h's rot only been curtailed, but, in fact, has dwindled to 
a lower level. Ind that of traditional sub-scctor has 
increased. Thus? highlighting the rightness of the recent 
aericuitural strategy. However, the overall impact of this 
strategy on the conposition of resource structure and 
^“gricuiturai productivity is marginal (note the changes in 
relevant figures). Indeed, it will be safe to sum up the 
agricultural development experience during the decade of 
sixties as having bean oriented to help, besides helping 
the rich cpitalist progressive class of cultivators, Vthe 
traditional farm communityi though successful, successful 
in a small way. 




I facto r III 


^structurally, the next important factor is identiii- 
Itn the cultivation base of agrarian structure, namely 
nd , und erly ing und erneath it , wat er . As an agr icultu- 
oductivity determinant, its role is however, insigni- 
. Further, the behaviour of this factor during the 
of sixties reveal diquieting features. While as 
ural determinant it h.-s Improved its position (from 
ce.to in 1961 to 19 pe 'cent^ in I97l5, as productivity 
iin''^nt it retains its insignificant role. 

In other words, the spate of agrarian legislations 
darlne the decade of sixties have failed to improve 
j:ctive conditions, conditioning the agriculture,! 
tion, underlying the existing .^gr-Tian structure - 
:come of colonial feudal relations. On the other hand, 

,te"th“ness'~than one percent of the ^variations 
! ■ ricultural productivity are explained by this 

'Ctor. . . 

.e spectacular success of high yielding Bajra nrop 
j Gujarat is ,a pointer of the phenomenon. For details, 
e Kao (1975). 

ic success story of Guj rat's co-operative ventures is 

. .ehli;)htcd by the GO'-op* Dairy Pro jectssP^rticularly 







rifn structure appears to have 


sis of the constituent variables of 
uncover the undercurrents of the 
fs-^tures. The man-made institutional 
g the supply of land services, are 
uing vriables % (i) Land distribu- 
at ion ratio 5 (ii) Extent of small 
as bc-low four hectare to total no. of 
of tenancy j proportion of area owned 
to total cultivated area 5 and (iv) 
ze of the cultivating unit. And the 
round water is approximated by the follow- 
(i) I e ree of dependence on underground 
by w>:lls to total irrigated area? and 
.sation of x^ater liftings No. of pump- 
(f oross irrigated area. 


An inceptn ariaxy; 
the f'ctor is likely to 
disquieting phenomenal : 
conditi . ccndxtiomn; 

nroxim-ted by the follo' 
tion pf ttc-rn s conctnti 

i.old in.; s I ^9 ^ 

holdingsi (iip 

pfid self cultivated 
Scale of operations s 

supply of und 

ing two variable Si 

wf^tcr; irrig?H:fcd ."Tea 
(ii) Extent of rcechani 
■efts oer '100 Hoc t. ’ o 


ri relations - the building 
qns - are discernibleC Table 3), 
a farm- firm i. e. the size of 
snied, more so, when ownership 
voting, unit, by investment in 
n structures, namely, pump sets 
n assured, timely and adequate 
n increase in the degree of 
ater supplifs. Interesting, m 
the fact that thes e ^relation- 
ituation where land is relativ 
st the cultivating units. _ 2/ 
rsponderance of small holdings 
ion of a set of conditions _wi_ i 
' favourable objective conditio 
i. And, this set of conditions 
'ork of relatively even 
lership rights bestowed in^the 
nf such onerational scale 
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Thc- 

sixties 5 
ip finy 

jjavc bj ■■ ■^ ® 
to be under 
^ori.'-tious 
dependence 

incr rsed ( 

represented 

control ov£ 
ious for -e 
has no rol: 
vity. 


e.reii^n legislations pesse-d during the decade of 
i evsTj have failed to improve these conditions 
ific-nt wry. Inf.^ct^ the st?tus-quo, seems to 
-intrinrd, except (i) that more area is reported 
c^lf-cultivationg (ii) that inter-district 
ir. those conditions have declined 5 and (iii) that 
on mechanically lifted underground water has 
T'^tlc- - 3 ). Th: outcome of a set of conditions 
by unccju.r'l land distribution coupled with uncqu.-^l 
.r thv limited underground water Esources is obv- 
riculturrl production. VN o wonder, the f ■ ctor 
to play vi* 2 -a-viz overall agricultural producti- 


F^ctor IV 3 


Technology V<’ri-nt III - Intermediate Agricultural 
T echnology. . ^ 


! The next f-^cter, in th'. declining order of structural 
> iroortance, is identifiable with the intermediate agricultu- 
ral ti^cbnoloey; rc.urcs-^nted , often, by irrigation and land- 
^ use pattern. ^And, irrigrtion, together with production of 
relatjvely r-emunc- atlvc crops, is known for its role as a 
■ w-tershtd" between th? -^e of livestock technology and that 
of tractor technolcgy. ^/Being a technology variant, its 
■ favour -tie influence on agricultural productivity is obvious. 


I A dv tailed analysis of the constituent variables of 

the factor is likely to highlight the additional salient 
structural ch ra cter ist ics of the Gujrat's agricultural 
I economy. These v ri''-bles 3 representing each irrigation and 
linnd-usc- pattern, "re --s un^ rj (i) Extent of irrigation; 
Urrigated are.- as a proportion of K.S. A. § and ( 11) Land-use 
|{ pattern; (a) Proportion of cropped area under nonfood crops 
liand (b) croo;inR' intensity. The rGlationshlps amongst these 


variables are rcvc-'^ling, more so, in .1961. For,; and that is 


I f rpp!^r ently surprising, tu^o of the constituent variables, 
i' namely, extent of irri--aticn and preponderance of _ non-food 
^‘Crops, are inversly related. However, an examination of the^ 
■. crop-mix grown Ir. the region highlights the rationale behind 
I this , apparently spurious, relationship. 

IV According to Fei and Ranis, the dual economies ''are 
I' characterized by the co-existence of two sectors; a 
I relrtivc'ly 1 rge and over-whe-lmingly stagnant subsist- 
I encG -iricultural sector, end relatively small but 
iy growing comraercialed industrial sector". 

|r See, Fei and RcCLis (1964) 
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The :ir^ort-r.t nofi~fooc crox^s of are Cottons 

undnut ^nc Tcfcacco.^ , the _ food, crops are Ba^rajJowar, 
e and iAh- at, Iviti. the -:{C6ption of wheat cropj which is 
wii in Habi s.-ason; all other crops are grown in Khar if 
son. -'-nd Eh-rit sc-scr. coincides with the rainfall months 
monsoon sc.^son. Further, irrif:8tion availability also 
r.cides with r.onths. In fact, in many parts of 

arat, it has coin noted, that wells as well as canals and 
ks to dry in the Fall season.-^ dnd, if drousht situation 
vails, dven in Kharif season.^ Given the scarce nature 
water supply, its allocation, on rational grounds, is 
ely to favour such crop activities s (a) that have less 
c-r* requirements, (b) tet are grown in those months when 
er availability is reasonably sure, and (c) • that are 
e prod'’ctivf. Inc on --ii the thrtc- counts, it is the 
-food crojs, particularly cotton and groundnut, that 
mrnd a position of top rankin.g (Table 4). Obviously, 
se stake the first claim on the scarce water supply. As 
when additional water supplies become available, these 
allocated to various crop activities, other things being 
al, accoading to the declining order of their productivity 


.Economic raticnality of the farmers, thus, provide 
the explanation for the coirplex relationship between inter- 
mediate '^gricultur^-'l technology 'nd agricultural productivity 
on the one h-^nd, and amongst the variables representing the 
intermeci ' te .'^::ricultural t-chnology, on the other. 


Factor Ji .3 


•Structurally, the le-'st important factor included in 
the analysis, accounting for about 6 per cent of the total 
variance and represented by net sown area and proportion of 
work force en?-''ged in primary sector to total work force, 
is identifiable with the size of the agricultural sector. On 
the one hand, the size of a sector denotes tha size of its 
market, .niAd on the other, the quantum of the service supplies 
of the endowed sectoral resources, ■‘s-nd, these, individually 

1/ The ^ Community r:-evelopmf nt Programme and the Intensive 
’ igriculturrl District Programmes, the two basic organs 
of the Indian agricultural Dev-lopment Strategy, are 
known for their bias towards bie farmers. For details, see 


gs well ''s 3cll.cci"^ ly . ■tc llktly to have a favourable 
effect on thc^Cv-lu. of) -.ricultural product ivityj the 
former .. fi cctin_, tn ■ unit valu-.- of aericultural output 
and the; I' lt.r ,ff_c:in- the yield per unit of lapd.Ihe 
;ntensit; or pcaitiv; ^ff'•..■t on arricultural productivity 
is, ho’Trer, suteect to overall dev.- lop mental level of 


th 


p( c 


tcr( ■- 


'Cll 


th« 


cnomy)- which, in turn, dspends. 


on the t C'Chne 1'-. 3. c . ■ 1 n-^rx^iwh of its ^f'erm coiiiinunity* Ihe 
positive, t..curh ncr.inrl, influence of this factor on cogri- 
cultur.-l productivity in Gujrr^;, is, therefore, in line 
with cur expectation? (T^blc 1 c. 2). Becsll the ominious 


presence cf unf '■vcur-'-'bic obTrctive conditions faced by the 


domin' nt section o: 
nity of Gujarat. 


traditional conservrtiv-; farm comaiu- 


yurt.-er, hie to: icrlly, the settlements of men- folk 
brs bp^n governed by n-tupal conditions^ f'^vourable condi- 
tion for production, s'-y in agricultural sector, encourag- 
settlcornt of :,xrc n.cn in the- sector. To cope up with 


|bpul.' ticn pr-,ssurvs with passage of time, however, additi- 
onal, obviously inf-.rior, Imcis are brought under cultiva- 
ilon, hcinc of infi.ricr quality, th^se lands command low 
^oductivity !«. vis and can stajxi, in turn, low population 
Ifessun . The ctvic-ur outcomt being the prevplence of 
Inverse rrl.^tion b tw.>n the land under cultivation and 
labour force on the ont hand, and land under cultivation 
agricultural prod- ctivity, on the other. Gujarat's 
perience correbox-.^-te this (Table 1 and 2). 



facti on IV; Gonclucj ino ficmiarksi 

Further reflections reveal interesting inplications 
the prococing rnalysis for an .agricultural development 
Itr- tfcgy, . development str-^tegy to be successful is in- 
^^riably requirtd tc have .at least, two persp-'ctives s a 
iort-tun peroptctlvc and a long-run perspective, in igricu- 
Jural strategy concentrating aimost dl its energies on 
^dern technology, and, thex-efore, ignoring the required 
istltutional reforriis or inplementing them half-heartedly 
p be allrir.ht to tide over the short-run pressures! its 
fowth potential, particularly owing to the small operation- 
base, is likely to be limited. Besides, it may lead to 
’senin; of or, at least, dampening of the measures aimed 
inprovinv the inter-class economic differences to attain 
|c ffioct cherished development goalj development with equity. 


Bor details, See, heier (1964) 




urpl d evelopni'rnt strrtc-gy 
rate Here at, besides develop- 
ral technology to suit the 
ndowK&nt structure, improving 
,ch determine whether, what_an< 
turn, invest. For, or.ly^this 
:ption, fibsorption, and iinple- 
:veloped improved agricultural 
.ng Gommunity, 

a broad sense to include all 
jumping out water from under- 
3l€, it covers man- muscle 
Lmal pov/er operated, per si an 
.H-r operated pump-set, tube- 


The ter 
the me a 
ground 
operate 
wells 5 
wells e 


le positive association oi aeove jucwciui 
Les^'i-h this variable, proximated/.by ii 
jT ' ^.lls to total irrig'-ted area. 

Is" inve'-rse ossoci'’tion bitween the abov? 
1-s wit* the set of variables 
tr ' ticn ratios ?^nd no, of holdings bc-ioi 
al no. of holdings. 

tails, S e: ' , Bhawan ( 1974 ) . 

t'ils, see Singh (1972) Chapters S & 6. 

Singh nnd sharar (W75) 

t ia ^ draught prone state, indeed, iu 
rr,- myeThd under the fraught prone 
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SELEC 


'IGR.IRI.IN STRUCTURE 


t-test for 
mean value 


source 


(i) SsZsS cf the cultivating 5*61 4.88 

units (Hectares) (5.24) (4.20) 

(ii) Concentration ratio of 0.48 0.46 

cultiv''’ting units. (13.0) (12.6) 

(iii) No. of hclc'ings below 

4 hectares to total no. 56.0 58.50 

of holdings C^) (41.2) (34.3) 

(iv) Owned and -elf cultivated 86,88 96.52 

area to net sown area(>:^) (13,7) ( 6,9) 


hater Resources Unde, 


H;. Sources 


For Land Resources 

C i ) Statistical Ta bles Relating to .agriculture fensus 
.1970-71.. Gujaratj Vol.II ( Mmeogr aphT^ 

Economics & Statistics^ 1963-64, 

(iiDDadi, M,M. , Occupational S tructure and Productivity 
ih Confer ence Papers . Gujarat Economic Associations 
197l“ (ed7~Yyasj et al), p.84. 

For water resources (1)' Itrigstion in Gujarat s Bureau of 
Economic &. Statisticss Gujarats 1974 (Mimeograph). 

!-(i) Figures ore mean values of, 16 districts of Gujarat, 
excluding DangSs..and .aftaF,.w©rging' Gahdhinagar in 
.'Ihmedabad & Bulsar;4,n(/p.h^ttij, ■ ■ 

( ii ) Figures , in < values’ ;of ^ 
coeffioi€nth^fV:vj$‘M|,^lil^^7'%|''GlGU'lSf'p^'^ I.- 'O’-i' " ' 
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Structw 

Fclitic^^l Meekly, 
..70 tc ;>7S. 


.1 Develop- 
.igriculture 


riiic': V/: 

Contri 


. to T‘‘An „ ^®"^^?^®^"7sSukh3moy(l97l) 

J?.. to „ .Lvfea.^SC j3o mic . Ualv.q i ^ ? 

r,bay = irdvaPi ?ublisht5rHSfee,pp.50.94. 

(197'p Utilisrticn of Iroupdwater? 
f . I'' . T’-ibewell s , Scoiiod^^^ afid^Politial 
ivj o- ..^^TiculturOj Sept. 1974. — — 

1. , and Hanicj Gi3stav{i964) revelopment 
tpj yj. .IfijonoE^ aieory nrd ™" 

LI, Iilch I’d 


Public V 
Lfclkly^. ■ 


.icuu.:,ui5 Xlr'J-ry, Iti to ^ L^fcdfm P.nctor 'nalVcic: 

Chicago, bniversity of ChiBii5“?ress7^h7"s^nd^l4. 

Vernon i/ (I97l) hgrl cul- 

J l,jj3 1 e r n a t io n al Perspective'”'™™' 
Ealtiirore s John Hopkin Press. ' 

DeiSon r"' ^ in Econni^ir. 
Loudon s Oxiord University Pr6s7ndn:“Z~” 

iTurderi^'^’’^?^ Capital F or.niet1nn 

New York, OxfoH 

Jao, C.H.H.(1975) Technolog: cal Chinee and r)i = tv-?_ 
itoffiiiian Cenpaniy of India ltd, ■ ^ 

Cgp.ltaI_J^ rmation in the igricnl - ' 

Kurukshetraj Eurukshetra 
^liivcr.-ity, {Unpuaislied Ph.P. thesis). 

Ahif'^l Ri*i Usha (1976) Agriculture and 

A Studv Marat Eco nomy in 9QQi .A.n , , 

^ -.ritute of Economic and Social BesearchCMmeographed) 





ipr, Yulserj Presidential 
noiiic Association, 





tn tlx* analysis of regional inbalances in the agri- 
■ cultural sector in India nuch attention has been paid in 
recent years to variations in output per hectare among the 
'different Statdsfend Districts. Such variations have also 
'/been studied over time, and attempts are made to analyse 
'.growth rates of output and their decomposition . However, 
the analysis of agro-cliaatic , technological and socio-economic 
factors contributing to variations in productivity has not 
received sufficient attention, and much less the study of 
the development process and changes in the type of farming 
situation in different regions (districts) with a view to 
, '"evolving appropriate fraii»vork for regional and sectoral 
.'^planning, and planning for overall agricultural growth with 
reduction in regional disparities. Since agriculture in its 
'■•^gional dismensions presents a high degree of heterogeawifety 
ia types of farming situation and development stages, public 
;policies relating to investment in infrastructure, input 

B plied and research and provision of incentives to farmers 
1 have to be carefully designed after paying adequate 
■attention to the significant eleiaentS' of this heterogeneity. 

;'?he farming situation varies from region, to region because 
of differences in agroclimatlc condition, availability and 
of irrigation, level of technology employed, access to 
capital and inputs to f arias of BiBdium,.and small sizes and 
'»nd6r different kinds of tennure, the -attitude and aspirations 
;0f 'farmers, etc. Looking at '^e fawafeg situation in a 
,^®gion in terms of the developaent prbce,ss, it is possible 
« Identify its major problem which, be stagnation in a 
s%tic set up based on traditional'’' ahd'Sisgsl® methods of 
jpltivation, .or transition from^.^y.-flirming' to ,irrig,ated 
'^.araiiig or ■ spreading of new tenb^ldgles- i:in both dry farming 

K irrigated areas), or and 

laration of output ■ a 'modern' 'tech, 

ey;: is ''already achisiid n 



its decomposition nr 
of the State and the 
on the deconpositi«or. 
State (See Taolc 2 / . 
the districts in^the 
put can be seen i'l’cr: 
as given in rablo o. 


non avao-Laoj.e for the three regions* 
n cn„" one sori’ce for information 
of cnorur. for the districts in the 
fna differences among the regions and 
F* respect of the growth of out- 
me V.C.Z-::. complied for selected years 


lEms AfD hfifs 

^ 1I&# rfMK ^ 'W* -rttiL 5^.^ 
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The average output per hectare for Andhra Pradesh 
as a whole came to Hs , 477,51 for the two years 1960-61 
and 1961-62^ tho hast .urd f'Os t Irdo-rari districts in the 
Coastal Andhra rGoic-'i Erowing the mar.irnim amounts of more 
thanRs. 1150/- ana nhs diooiicts cf hehboohnagar, Milahad 
and Karimnagar in the fol •;-a:"a region showing rates of less 
than Rs. 250/-. The avero,£-c pioductivity rate for the 
Coastal Andhra Region -..nir lis , Sol, 05 as compared with 
Es. 377.64 for tne P.eyclasecnns. e'egio:i and PiS. 278.49 for the 
Telangana region. 


The per hectare output rates have substantially in- 
creased by 1974-75 j the av’crat-e for the Btate in this year 
being Rs. 716.23 j wnj.iGh is o.bout 50 percent more than the 
value in 1960-52', The highest rate cf Rs, 1856,70 was 
attained in the Ifosz Godavari district of the Coastal 
Andhra Region, Two districts of the region showed conside- 
rable decline in grov'thj and the lowest positive rate of 
Rs. 230,20 was reported in the district of Adilabad in the 
Telangana region. TiiG average per hectare output rose to 
Rs. 955.66 in Coastal /indliraj to Rs, 579,17 in Rayalaseema? 
and to Rs. 481.83 in Tela^ngana, The co-efficient of varia- 
tion, taking all the districts into account, is 59.73% in 
1960-61, and 59,67?i for the neriod 1960 - 6 C' and 63,91^ in 
1974-75 which indicates that’ the inter-district variations 
in per hectare output remained more or less the same (See 
Table 3), 

*A.P. consists of three distinct regions namely Coastal Andhra 
Ray^aseema and Telangana. The agro-climatic ^and^socio-eco-. 

, nomic characteristics of each region broadly justify its 
treatment as a distinct physical- planning region., 






It is howevor, v;orth noting that between the period 
1960-62 and 1974-75 the gap beWeen the absolute levels of 
output per hectare cejne to be substantially reduced \>fiien 
the Telangana region is coapared x/ith the Coastal indhra 
region, the reduction in the gap being somewhat less when 
the Rayalaseema region is compared with the Coastal Andhra. 
This also means that the gap between the Telangana and 
Rayalaseema regions has increased to some extent. We have 
to make due allowance however, in this connection, for the 
abnormal fall in output in the Srikafculam and Visakhapatnam 
districts of the Coastal Andhra region. 


It is also worth noting in this connection that the 
growth performance of the districts, judged by the two cri- 
teria of the quantity of additional output and the percentage 
rate of increase in output, gives a picture of great cont- 
rast. The Coastal Andhra districts except Srikakulam, 
Visakhapatnan and Kellore have achieved an additional out- 
put ranging between Rs . 300 to Rs, 700 per hectare, but the 
percentage increase among thera varies only between 31 and 
59. All the districts of Telangana and Rayalaseema regions 
except Chittoor, Rizamabad and Karimnagar have achieved much 
less additional output per hectare but the percentage rates 
of growth are higher. This is because the initial levels 
of output per hectare were IoxiT in these districts. A com- 
parative study of growth rates of output ^ in the districts 
and regions in such a situation can be misleading. 


ent but more meaningful way by analysing the distribution 
of districts according to size of per hectare output in the 
initial period 1960-62 and their shares in aggregate output 
in the same period and in 1974-75. The data are given in 
Table 4 which brings out clearly the fact that most of the 
districts in the relatively backward regions of Telangana 
and Rayalaseema consisting of 55 percent of the total 
number of districts in the State, are in the lowest two 
per hectare output groups in 1960-62. Their contribution 
to the total output was only 37.17 percent and it has in- 
creased to 39.86 percent by 1974-75. If allowance^ is made • 





PRODUCTIVITY 


Productivity 2 
district as uoasured b 
broadly on (l) the lev 
base and irifrastructur 
relating to socie i:npor 
and attempted to test 
the two years 1960-61 
Tables 5 & 6. 


^nrs in a region or a 
puu per hectare is dependent 
pUus usedj and (2) resource 
le . We have collected data 
ures of these two factors 
t_of this dependence for 
75. The data are shorn in 


The inpu 

( 1 ) percentage o: 

(2) percentage 0 : 
intensity of crc- 
crops to total c; 
cropped area^ (6 
area. 


doetod for fhe analysis are 
irrigated to gross cropped area 
Urv to gross cropped area, (3) 
Tcentage of area under commercial 
io) fertilizer per hectare of 
1 credit: per hectare of cropped 


iicaoors of resource base and infrastructure 
J cultivated land per agricultural worker, 
of net area irrigated to net area sown, 

100 acres of cultivated land, (4) oil 
metric ::Bters per 100 acres of cultivated land, 
per 100 acres of cultivated land, (6) per- 
ers in Primary Agricultural Credit and Multi- 
ativos to total agricultural workers, (7) 
loctrified villages and towns to total number 
towns . 


cosiixcisn't bstTf/sen productivity 
iistricos came to be 0.88 in 1960-61" 
.rnilarlj* the rank correlation coeffi- 
resource base aud inf r as true ts 
_9o0— cl and 0,31 in 1974—75. The rank 
:■ oeoveen ohe inputs, and resource 
\-ras also found to be high, (i.e.) 

' in 1974-75. The high correlation 
does noe imply that there is a cause- 


in cnlv on 


direction. In fact, as farmers 


The rain: corroiauion coemcient between productivity 
and inputs for all the districts came to be 0.88 in 1960-61" 
and 0.86 for 1974-75. Sirnilarljr the rank correlation coeffi- 
oisnt between prodi->.c .. x viuy anc. resource base and infrastructr 
ure came to be 0.35 in 1960-61 and^ 0.31 in 1974-75. The rank 
correlation co-eff icienr oeoween the inputs, and resource 
base and infrastructure \-ras also found to be high, (i.e.) 

0,88 in 19S0-S1 and 0,77 in 1974-75. The high correlation 
between these variables does non imply that there is a cause- 
effect relationship in only one direction. In fact, as farmers 
become prosperous in a region they will not only inves-t more 
on their own in inputs ana infrastructure but will also be in 
a position to ouert greater pressure on the Government to 
provide more inf rase rue tur el facilities and input supplies and 
services. This can of course happen only after the farmers 
have found a technical soiubion to productivity and have 
successfully raised prod'Uctivity above a critical level. It is, 
however, reasonable to infer from the above analysis that, 
considering the spatial regional angle, levels' of inputs and 
resource base and imrro.structural facilities Explain the levels 
of output in both the perriods. It is also rea'sonable to suggest 
that, from the point of view’ of public polbcy, inf r as true tyre 
and inputs are to b« considered as sources of productivity in 
all situations . Further, it would appear that the 1974-75 picture 
of variations among the districts in the levels of inputs -aM 
used and the a’i'ailr.ble resource base infrastrucute is not very 
different from the picture in 1960-61. Thb rank correlation 
co-efficient of oatpu.t in the tiro periods 1960-62 and 1974-75 
is found to be as high as 0.88, implying that there is no change 
in the relative position of districts in respect of perhectare 
output. This moans uhat during this period investments in the 
supply of inputs and infrastructiiure, taking both the private 
and public sector together into consideration, have contributed 
little to the roiucticn in inter-district differentials. It 
does als imply that Government investment has not adequately 
played the role to comoensate for the in-adequacy of private 
investments in the relatively low productivity districts. 
Unfortunately data are not available for a detailed analysis of 
Jnis aspect of public oolicy and its impact on agriculture in 
7ne ddistdcts . it Is, therefore, possible to study fte dynamics 
of interdistrict imbalances in agriculture by considering the 
stage or point reached in the tranisitional or transformation 
process in each district in 1960-62 and its further growth 
Jnmg the period 1960-.-62 and 1974-75, and relate this growth 
to the change in the levels of important .inputs used. Such a k 
study may hopefully throw light on the changing farm situation!'! 
and the problems associated with .thein in the different distri%|g7fe 









districts according t-o -.crei di per nectare output in the 
periodl960-62 and in 1974-75, It brings out clearly the 
facts relating to the growth performance of the different 
districts during the period of study. Data pertaining to the 
additional output acnisvod during the period 1960-62 and 
1974-75 and in the levels of individual inputs used and 
resource base-infrastructure available in the years 1960-61 
and 1974-75 are already given in the earlier Tables ( gee 
Tables 3,5 & 6), Table 3 gives the data relating to changes 
in the cropping pattern during the period. On the basis of 
these data it is now possible to group the districts accord- 
ing to the nature of agricultuEal growth during the period 
and consider the emerging types of farming situation' and the 
kinds of problems associated with the new situations as refl- 
ected in the changes in inputs and infrastructure. As mentioned 
earlier agricultural development over a period of time may 
give rise to problems of stagnation or decline in th» both 
the initially advanced as well as backward areas, problems of 
transition to improved agriculture and adoption of new techno- 
logy|i and also problems pertaining to high rates of growth 
and accelaration of outpun based on wide acceptance of new 
technology. For a proper understanding of these dynamic aspects 
if agiicultural growth, it is necessary to pay adequate attentioi 
to changes in the levels of inputs and infrastructure and in 
the cropping pattern. 

The districts of Fast Godawari, West Godavari, Krishna 
and Guntur constitute a distinct group as indicated by the 
growth performance, the nature and extent of changes in inputs, 
^and^the nature and extent of infrastructure. Starting from 
initially high levels of per hectare output and thanks to 
extremely favourable agro-climatic conditions and of assured 
irjigiation from the Godavari and Krishna river systems, they 
achieved significant breakthrough in technology based 
?F and _ intensive application of fertilizers. -Agriculture 
in these districts may be said to have reached an advanced 
fage which is dynamic and self sustaining in nature, and to 
be now facing problems of stabilisation of yields, drainage 
management, technological and socio-economic 
irobleins relating to further coverage of area under H.Y.V's, 
f f « Sharif season, and augmentation of water supply for 
Season, As irrigated rice is 'the predominant crop 
these districts, post harvest problems relating to rice have 
ijso become important. In Krishna and' gunture districts pulses 
oilseeds also are important -crops;* 



Hizaiaabad district in Telangana region and Gnitoor 
district in Rayalaseema region constitute another group, which 
hive achieved significant growth during the period. High 
nerformance of Nizamahad district was mainly due to increase 
fn irrigation, fertiliser used and adoption of H.Y.V. paddy. 

The maior crops of I'lizamabad district continue to he rice, 
lower iid pulses and the further advance of the^district in 
agriculture depends on extension of area under irrigation and 
H Y V as well as the adoption of modern dry farming teclmology 
for*crops other than rice. In the case of Chitoor the high 
performance was primarly due to increased application_of 
fertilisers and adoption of H.Y.V. paddy and substantial shift 
in cropping pattern to the high value groundnut crop* 

7 Nellore district in Coastal indhra has achieved 

considerable growth in per hectare output as a result of 
extension of irrigated area under paddy, application of 
fertilisers, HYV and intensity of cropping, but it _ continues 
to be in the same per hectare output group, _ which implies that 
despite some growth, farming ’onder assured irrigation is sti_l 
at a relatively low level and the productivity of oowar and 
other food crops, and oil seeds has to beraised. 

The districts of arikahulam and Visakhapatnam in 
Coastal Andhra region constitute another district group 
indicating a stationary situation. Rainfall __play a intensitv 
role in these distaicts and affects irrigatea area ^d i y 

of cropping. The problem of the districts is ^essentially one 
of increasing the area under assured irrigation m 
and wells, through utilisation of c?ops, 

irrigation sources, and increas:mg the productivi y y P 

especially cereals other than rice, pulses and go 

Guddapah and Karimnagar which are among the less 

advanced districts on the basis of f,r>der study* 

have shoxm remarkable progress during the ^ incuts * 

thanks to significant increase of 

although they still lag LSSted rice ' 

very much. In both the districts the area 
is still below 25 percent of the area, and 

groundnut, continue to be the ^ ^ increasihg the , 

problem of the districts is essentially one 9^ increasing w 

irea under irrigated rice to ^opl! ' : 

ing productivity of jowar, groundnut and other dry c op . 

Five districts of the Telangana region 
disMcts of the Rayalaseema Kurnool constitute 

■nfirformance is small on. account 



, O II 

ID o o 
O to o 

s [>0 
^ H €V! 

- -CS 


(D ^ 
I OO 
O O LO 
to lO !> 
.- 0 >^^ H- 


BOO 
p W O 
P CXI O 

B HH 

m « 

o <s<a 


o Titn 1 

■ H "P £> 
f-B' fSH I I 
:P 

fprf > £> i 

«p.0.r+r4 I 

n 5 ™ 

iP. P >t 0 
•■;■'' :P 0)0 i 

. ,p H H 





; in inputs and infrastructure, 
stricts is mainly dependent on raiS-* 
2lem of these districts is therefore 
1 -al -1 -tbes« -disliicts- i-s -therefore 
1 all these districts jowar is the 
addy is next in importance, ^pes 
5 in 3,11 tiiB TGlongojis. districts^*,, 
roundnut and caster? are the major 
blem of these districts is therefore? 
u‘^* 8 d irrigation whorsvar possiMlo. snu 
f^dry farming techniques. In a sense 
considered to he in the early stage 
pd farming as indicated by the levels 


of inadequate invo.uu 

igriculture in 
Si, and the naoor p. 
•Irived dry farming. 
L^oved 4 ry -f anrning. 
major cereal 

Slseeds particularly 
non-food crops. The p 
one of extension oj. e 
extensive applioatior 

these districts may 
of transition to inipi 
of inputs used. 

Finally, th< 
bnagar and Adi lab ad . 
virtually no change 
inputs. They reprise: 
rilling bas od on s inpl 
survival system of e 
of improved farming 



5 Governnsnt of i&dhra Pradesh has always given 
by to agriculture in the State add has paid a great 
anticn to development strategies for the three 
IS id the State with some reference to individual 
Iha State Fifth Plan has "broadly indicated the 
^d lines of action in each of the regions. The 
s indicated for the Coastal :&idhra region are 
delta areas-, stimulating semi-stagnant parts of 
e-in delta districts, more intensive agriculture 
reas wit.: possibilities of irrigation, and special 
0 tribal areas and drought prone areas. For the 
reeion agriculture will be the lead sector of 
for the next decade?, and the strategies indicated 
on of irrigation facilities to the fullest extent 
•ater management, shift from low value millets to 
crons, adoption of new dry farming technolgies and 
ention to groundnut and cotton with a view to 
■alaseema s-oocialisation in these crops. As regards 
na region/ the lines of action indicated are further 
n of s'urface and ground water resources, water 
shift from millets to commercial crops like ground - 
L and^ tobacco, soil conservation and improvement of 
■, I'fith emnhasis on research, demonstration and 


tegies f or the development of the 
.e three regions have to be further 
f view of the situations at the 
The approach we have adopted in this 
-district variations in productivity 
rtify the emerging types of farm 
ss associated with them may be ^ use- 
ng more definitive lines of action, 
■pladesh has also been actively engaged 
Ling based on detailed data collecnea 
each district ( Resource Inventory for 
to identify the lead sector at the 
rth centres and service centres. ^ 
prepare comprehensive perspective plans 

rStegratlSn of level 

. Sector Planning at the district level 

)n 9 of the important tasks in rnis 
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Fourth Five le, 
Andhra Pradosh 


Fifth Eve Year Plan of 
Andhra Pradesh - Draft out, 
line , 

Institutional Framework for 
Agricultural Development* 

A Comparative Study of four 
selected blocks in East 
Godavari District, Andhra 
Pradesh 5 Agro-economic 
Research Centre, l.U.Waltair, 

A study of Rural Poverty 
& ineqalities in a developed 
Dislaict", A.E,R.' 5 -Centre 5 
A.U. Walt air, 

"Regional Variations in the 
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output in Andhra Pradesh" 
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Bulletin (Bureau of Economics 
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January - I-larch, 1975, pp 
9-39. 
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submitted to the Andhra 
University, Walt air, 
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ctive Plan for Telangana,Vca*I, 
Re s ourc e Inventory , pp US -124 . 
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S OF AGEICULTURAL OUT'POT IN ANDHEA PRADESH 
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€ GROWTH 


Area Yield Cropping 
Pattern 


Report on the study of_ 
Agricultural Development 
in Andhra Pradesh 1950, 
51 to 1973-74. 

Appendix Tables 


Source: Agro-Economic Research 
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TABLE , 4 

:C'IS ACCORDING TO SIZE OF PER HECTARE 
TriEIR SHi^RES IN AGGREGATE OUTPUT IN 


distribution of : 
OUTPUT IN 1960-6: 
1960t62 and 1974 


Level of 
per hect, 
output 
during 
1960-62 


PERCENTAGE DISTRI- 
BUTION OP aggregate 


1* ildiboobnagar 

^a2. Milabad 15 16 8,53 8^53 9^97 9^97 
3. i^rimnagar 

iia4, Sianaan ; 

5, Warangal 

6, Nalgonda 25 40 33 .^ 21^76 14,23 24.20 

7, Hyderabad 

8, Medak 


Rayala- 9, Kurnool 

seoma 10, inaJitapur 15 55 15.4137.1715^66 39.86 

11 . , OixddapaTi 

Telangana32.IE.2arabad 6 60 3,9141..08 5,01 44,87 

Rayala- 13. Ghittor 5 65 5.4246.50 6.08 50,95 

seema 

Coastal 14.1fellGre 5 70 6.6853.38 5.90 66.85 
Andhra 

Coastal 15* Guntur 

Andhra 16.Visakha- 20 90 30.7183.89 26.8481.69 
patnam 

l7,Srikakulaja 
18. Krishna 


Coastal 

Andhra 


19. West Goda- 
¥ari 

20, East Goda-10 100 16.11300,0037.31300.00 
vari * 

ndhra 35 36 53,50 49,04 

46 80 25,67 29,22 

ma 20 100 20.sa 21,74 





ISTRICTS IN ANDHRA. PRADESH WITH 

;ndicaiors op DsmopMT 




ri .worker Acres 2,54 1,07 1,09 

(100.00) (42.13) (42,91) 

d to net % 27.11 59.25 44,90. 

(100.00) (218. 56X166. 62) 

of Culti-Ncs 0.00640,00150,0200 

(100.^00) (27.78) (370.37) 


& Electric motors 
s of cultivated land 


0.15640.08060,1101 

(100.00) (51.63) (70.40) 


Mil6$ 0*39 0?57 0*80 , 

(100.00) (146.15) (205.13) 


cultivat 


6, ^ of members in Prnn, 
cultural credit and : 
purpose co-operative: 
agricultural v/orkers 

7, fo of Electrified vil 
towns to total no. o 
villages. 


11.86 4.63 .6^1 . 

(100.00) (39.04) (43.92) 

100.00 88.89130.14 


27,96 57.99 43,31 , 
(100.00) (207.40) (154.90) 


1, % of gross area irrigated to /<> 

gross cropped area. 

2, ^ of area under IiY7 to Oross $ 

cropped Area. ^ 

3. Intensity of cropping. ^ 

4. $ of area under &omeroial aropa i 
to total cropped area. 

S.. NJtrogenemis Fertilisers used Eg 

per hectare cropped. ■ 

6, Agricultural credit by' Primary Kg 
Ag . , credit & Mult i-purp6se 
Co-operattvec I'^r.l^ct^ie^^ppea, 





'ABLE ~ SCContd.) 


Value of Agriculture 
produce per hectare culti 
vated. 


2. Value of Agricultural produce” 466,13 
per Agricultural worker, (100.00 


Bast West Krishna Guntur 
Godavari Godavari 


ellore Kurnool Anantapur 


1.39 1,70 2,06 2.38 2,62 4,47 3,90 

(54.72) (66.93) (81.10) (93,70) (103.15) (175,98) (153,54) 

^,20 74',18 §2.89 Zd.M 40^,73! 7.77 8.60 

(236.81) (273. 63) C^43,2l)(l09.52)(l50,17) ( 28,66) ( 31.72) 

0.01570,0290 0.0237 0.0035 0.0124 0.0021 0.0016 

(290.74) (537.04) (438.89 )( 64.81) (229.63) ( 38.89) ( 29,63) 

0.3061 0.3386 0.1815 0.1020 0.1319 0.0316 0.1444 

(195. 72 >(216.50) (116.05)( 65.22)( 84.34) ( 20.20) ( 92.33) 

0.82 0,54 0.40 0.39 0,40 0,37 0,28 

(210,26) (138.46) (102. 56) (10 .00) (102. 56) ( 94,890 ( 71.79) 

24.29 24.30 23.21 9,61 11.63 11,39 9.25 ) 

(216.68 ) (216.77) (2G7.05)( 85.73)(103.75) (101,61) ( 82.52) 

30.74 34.45 35.97 25,32 9.79 14.30 24.36 

(259.19) (290 .47) (303.29) (213 .49 )( 82.55) (120.57) (205.40) 


II, 1. 62,92 77,38 68.33 26,97 45.94 8.18 10,69 

(226.04)(276.76)(244.38) (96.47) (161.31) ( 29.26) (38.23) 


3, 317.32 m.88 105.69 107,15 89.72 95.49 100.29 

(125.37) (119. 56)(112,94) (114.50)( 95,88) (102.04)( 101.98) 

4. 15,31 11.63 8.34 15,98 . f *78 

( 86.79)( 65.93)( 47.28) ( 90.59 ( 38.44) (177,65) (168.65) 

5. 14.09 15.92 27,04 ,5.78 4,67 1*98 2.04 

(113,17) (127, 87) (217, 19) ( 70.62)( 37.51) (15,90) ClM9) 

6. 71.22 63.01 46.97 ^ ; 5*50 14.48 _ 3,51 T 

V (464.09)(410.63)(306.18j ( 55,39)( 94,36) (23.51) (64.73) 

OIAl7202.89 ' 200.15 '' 185.68 85;49 86.10 : ; 69.65 78.00 







-o 


TTT 1 ■ 1083.36 1082.74 969.52 761.80 516.33 306.48 385.14 

(239.04) (238.90) (213.92) (168. 09) (113. 93 )( 67.62) ( 84.98) 

? 611.47 748.86 806.41 738.46 547.31 554.20 607.47 

(131.18)(160.22) (173.00)(157.57)(117.42)(118.89§(130.32) 


ttor Hyderabad Hizamabad Medak Mababoonag 


(l) Guddapah G. 


(112.59) ( 67.32)i!l05,12) 5 88.98) (108, 27) (176, 38) 

24.62 33.81 10,92 38,62 17.84 9.36 

( 90.82) (124.71) ( 40.28) (142,46) ( 65,81) ( 34.53) 

0.0014 0,0110 0.0019 0.0032 0.0007 0.0TO8 

(25.32) (203.70)( 35.19) ( 59.26) ( 12.96)( 14.81) 

0.1414 0.6495 0.2223 , 0.8502 ( 0.1370 0.1157 

( 90.41) (415. 28) (142. 14) ( 32.10) ( 87,60)( 73.98) 

0.44 0.58 0.50 0.56 \ 

(112.82) (148. 72) (128, 21) (143,59) ( 76,92)( 61.54) 

8.48 10.13 5.91 

( 75.65) ( 90.37)( 52.72) ( 74.75) ( 67,53)( 50.56} 



41.56 17.97 10.04 

(148.64) ( 64.27) ( 35.91) 

86.83 77.22 75.65 

( 92.78) ( 82.52)( 80.86) 

14.60 11.68 16.74 

(182.77) ( 66.21)( 94.90) 

37,23 3.32 3,60 

(290.04) ( 26.67)( 28.93) 

21.10 ■ • 11.32 4.99 

(137.52) ( 73.75)( 32.53) 


11,1.27.96 39.64 

(100.00)(141.77) 

2 

s!78.69 87,97 

( 84.09)( 84.01) 

4 , 

4.28.31 26.70 

(160.49) (151.36) 

5, 5.19 4.29 

( 41.69)( 34.46) 

6, 2.45 12,95 

( 15.94) ( 84,38) 


iVfOTAL95.19 99.20 


628.24 a65, 81 184,98 ^ 

(138,62) (58.65) ( 40.82) 

573.32 595.56 335.32 

(123.00) (63.41) ( 87.07) 

:-i3o’:8r~~"WI^' ' '"'seW ". 


1II.L454,75 651,17 276.98 

(100.34) (143.68) ( 61.ll) 

2.526.74 451.22 298,92 

(113,00)( 96.80) ( 64.13) 


ifOTALioe.e? 120.24 



_5:aEimaJtt Karimnagar Milabad 


20.19 23.49 5.97 

( 45 . 92 ) ( 90 . 15 ) ( 74 . 47 ) ( 86 . 65 ) ( 22 . 02 ) 

0 .0009 0.0016 0.0020 0.0011 0.0002 

( 16 , 67 ) ( 29 . 63 ) ( 37 . 04 ) ( 20 . 37 ) ( 3 . 70 ) 

0.2764 0.0965 0.0390 0.1615 0.0203 

( 176 . 73 ) ( 61 . 70 ) ( 24 . 94 ) ( 103 . 26 ) ( 12 . 98 ) 

0.23 0.29 0 . 3 0.21 0.28 

( 58.97 ) ( 74 . 36 ) ( 84 . 62 ) . ( 53 , 85 ) ( 71 . 79 ) 
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EiKK GO?.EEL£EIONS 


1960-61 


Output said, inpuu inaex u.s/o/ 

Output and Index of Hesource 
base ai infrastructure 0.8526 

Index of Input and Index of 0.8767 
Resource base and infrastr- 
ucture ♦ 


Increase in Output and 
Input index in 1974-7 5 

Increase in Output and 
Index of resource base an^ 
infrastructure in 1974-75 
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DEmmmm of eodnomics 

Gujarat Agricultural University 
Junaqadh 


GROICTH RATES IN AGRICULTURE IN RAJASTHAN 
aid ICSTEFa^ RAJASTfiAN : AN ANALYSIS 


BY 

A. C. Angrish 
& 

K. P. Khokhal 


GROWTH RATES IN AGRICULTURE IN RAJASTHAN 
AND WESlEmi RAJASTHAN : AN ANALYSIS 

A.C.Angrish* & K.P.Khokhal** 


In this paper an attempt has been made to study 
the growth rates in agriculture in Rajasthan as a whole 
as well as arid area of Western Rajasthan, The study 
ms confined to take into account the follomng 
distribution of crops and / or group of crops : 

1, Food grains : Jowar, Wheat, Barley, Gram 

2. Pulses 

3. Non-Food Grains 

4, All crops ( 1 to 3) 

The above crops were taken for study since they 
command larger proportion of area under cultivation and 
possess the attribute of comparative advantage in 
respect of climate, topography, soil and economic considerations 
which have been f avourable in providing increased production 
and productivity vis-a-vis the other crops in the State. 

It was, therefore, presumed that these crops possess 
greater potentiality for better cultivation and speciali- 
zation in this area. 

We have calculated the indices of area, production 
and productivity for principla crops and group of crops 
for the state of Rajasthan, as a whole, and Western Rajasthan 
for the period 1961-62 to 1971-72 , For working out the 
index numbers for agricultural production the _ weights 
assigned in the Government of India, Publication on "Grovith 
Rates in Agriculture’’ 1 were taken. 

* He ad, Department of Economics 

**Agri (lit Ural Officer respectively, Department of Economics, 
Gujarat Agii cultural University, Junagadh Campus, Junagadh. 

1 .Directorate of Economics and Statistics, Ministry of 
Food , Agriculture, C.D. and Cooperation, Growth Rates, 
in Agriculture. New Delhi, 19 64, p. 23. 



There are 
rates and 


I ^asth^ 


Where x and y are the 

averages of X and y and 

n is the number of pairs 
of observations. 


See ChhRao , Growth of Agri cultural n^the hunjaD 

during the decade 1952-62, IJAE,^XX(i65) ’f'plndnrtion 
Gopinath and others, Growth Trends in Area, Production 

and Productivity and F.C.V.; Tobacco in , c-inah- 

JAE XXVII(i972) 2, pp. 67-69; A.S.Kahlon, A 

Agricultural qrowth rates in the ^J+^out 

M^has B.S, and Vidyanathan, A Growth iLCn 

in India- An analysis by component elements, J. Indian 

Sec. Agriculture and Statistics. 

Staii stical Method 


G.W. and Cocharan, W.G. 
Oxford & IBM Publishing 


3. Snedecor 
(Calcutta 



standard errors of grovrth rates have been calculated 
so as to have an idea of the precision of various grovrth 
rates. The rr.athem^ifal formul a fo r standard error of 


'b' is given below 


r ( 


standard errors of the state of Rajasthan and 
Vfestern Rajasthan and the linear growth rates of _ area 
under crops, agricultural production and productivity 
for different crops along with grov/th rates for the 
period 1961-62 to 1971-72 is thus worked out . 

Goodness of Fit : 

The linear trends fitted, have been tested for 
goodness of fit. For this purpose, the technique of 
analysis of variance has been made use of. This test 
has shown that in amny cases linear trends fitted welx. 

In the '.light of the above, the present work has, 
therefore, adopted the linear equation approach formal! 
the three series, viz. area, production and productivity 

In this study only the relative contribution of 
area and productivity to the growth of production has 
been studies. 


Linear growth rate for a particular crop or a 
qrcup of crops 'depends upon the level of area under 
crops, agricultural production, and productivity in 
the base period. To give an idea of the effect of the 
base on the growth rates of different crops, attempt 
is being made to present growth rates along with standard 
errors for area under important crops, agricultural 
nroduclion and productivity of important crops during 
1960-61 to 1972-73 with 1965-66 to 1967-68 as the base 
years. This has been explained in the text. 

Standard Er rors of Growth Rates : 



Agricul- S.E 
tural 
Producti- 
vity 


Area under S.E 
Crops 
( Percent ) 


Group of Agricultural S.E 

Crops Production 

(Percent) 


Besides area and productivity, changes in the 
cropping pattern, use of fertilizers, Insectl cides, 
availability of irrigation etc. have an important 
bearing on the grovih rates of production. It is obvious 
that the grov/th rates of agricultural production as worked 
out here should reflect the contiL bution of all the 
component elements, not excluding the cropping patterns. 

The relative contribution of these factors would, it 
is obvious, vary with the period of study. 

RESULTS AIO DISCUSSION 
I 

Rajasthan State as a whole 

Table I reveals that for all crops in Rajasthan, 
the linear rate of growth of production during the eleven 
year period under study was 4,33 percent per annum and 
was highly significant at 1 percent level. To this rate 
of grovrth, productivity rose at the linear rate of 3.25 
per cent per annum and was signilcant at 5 percent level. 

It contributed more than area which had a highly significant 
rate of growth , The growth rate of production of food 
grains v^as muc|^ higher and hi<^ly significant than that 
of pulses, and non-food grains. The same holds true 
with regard to the rates of growth of productivity of 
foodgrains. In pulses, the rate of growth of productivity 
was Tower than that of production, while ^ the rate of 
growth of area was positive and highly significant at 
1 percent level. 

TABLE I ■ 

RAJASTHAN STATE LINEAR, GR OWTH RATES DURIN G 
™ipl-62 to 1971-72. : : j 

( Average 19 65-66 to T9 67- 68 = lOO) 


l.Food grains 

4.33** 

1.22 

0.74* 

0.29 

3.97** 

0.80 

h-* 

(/) 

T .34 

1.34 

1.70** 

0.40 

-0,62 

1.72 

3. Nonfood - 

1,38 

1.40 

-1.29 

1.14 

3.46 

1.57 

grains 

4. All crops 

4.33** 

1.23 

0.82** 

0.21 

3.25* 

1.09 


The higher rates of growth of production in the 
case of food grains and all crops was. perhaps due to the 
increase in area than productivity. In the case of non- 
foodgrains on the other hand productivity rose much 
faster than area. The growth rate of area of nonfoodgrains 
was negative ana the growth rate of productivity of 
pulses was also negative. For all crops the growth rate 
of production was higher and highly significant than 
that of productivity. There has, however, been relatively 
greater improvement in productivity during the later 
years of study and this trend need to be accelerated to 
achieve higher growth rates of foodgrains production in 
the years to come. 

The S.E. of all crops for production, area and 
productivity, docs reveal fluctuations but relatively 
less than Pulses and nonfoodgrains. The variations in 
productivity in foodgrains and pulses are the least 
and the highest respectively. 

Cropwise Growth Rate 

The above discussion relates to the grov/th rates 
of Rajasthan State with regard to all crops taken together 
and the three major groups viz. foodgrains, pulses and non- 
foodgrains. It would be interesting to study the 
behaviour of some important individual crops . Table II 
shows the grovrth rates of area, prodjction and productivity 
under crops in the State of Rajasthan. 

It will be seen that there are considerable 
variations in the magnitudes of increase in the production 
cff different crops and the relative contribution of area 
and productivity to such increases. These variations stem 
mainly from the differences in the physical and climatic 
conditions under which the different crops are growth. 

The growth rates of production of Bajra, and l€ieat were 
higher and highly significant but show higher variations 
than the growth rate of other food crops and the growth 
was quite lower in production in case of Jowar, though 
it shows significance at 5 percent level and less fluctuations 
as is clear from its S.E. There were marked differences 
in the pattern of relative contribution^ of area^and 
productivity to the increase in production of different 
crops. In "the case of wheat-, which is the rnost extensively 
cultivated crop in Rajasthan State and is generally grown 
in areas having assured rainfall or controlled irrigation, 
of chemical fertilizers h’as increased the growth 
rates of productions and productivity of the crop. 
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TABLE II 


GROWTH R/\TES OF lyu^ORTANT CROPS OF RAJASTHAN STATE 


Agricultural 
production 
( pe rcent ) 


S.E. Area 
under 
crops 
(Percent) 


SiEi Agricultural S.E 
productivity 
( Pe rCe nt ) 


Jo war 
Wheat 


Barley 


* Significant at 5 per cent level 
**Significant at 1 per cent level 

NOTE : Figures with no star indicate non-significance 


The linear growth rate of production of v/heat 
was highest while Bajra, had proved to be the second 
most important cereal crop. In this case however, the 
rate of growth of area was much lower than that of 
productivity though it was highly significant. The 
increase \yas achieved because of the use of high 
yielding varieties, and chemical fertilizers in the 
state. The variations as revealed by S.E. in case of 
wheat ivas significant as compared to Bajra. The 
growth^ rates of productivity of Jowar and Barley craps 
where highly significant at 1 percent level though 
the growth rate of production of Jowar alone was highly 
significant at 1 percent level. But there seemed’ to 
be a fall in the area under Jov^r during the period 
under study. 



Western Rajasthan 


Table 3 shows that in Western Rajasthan for all 
the linear rate of growth of production during 
year period under study was negative. It was 
per cent per annum and highly significant at 1 % 

For productivity, the grov/th rate was significantly 
e at 1 per cent level of significance. Thus, 
'oduction and productivity declined significantly 
crops. In case of food grains, the rates of 
of production, area and productivity also show 
significant negative growth at i per cent level 
lificancG. This shows a fall in production and 
Ivity* The variations in area were the least 
,ts S.E, is 0.23. The rate of growth of production, 
id productivity for nonfood grains was relatively 
than foodgrains and pulses though the fluctuations 
le maxium in non foodgrains. 

In case of pulses, the rate of growth of productivity 
jative while the rate of growth of prodj ction was 
than productivity and also relatively higher than 








In nonfoodgrains the rate o£ productivity was 
Mqher than production and area because of factors 
like irrigation, fertilizer etc. 

The rate of growth, of area, production and 
productivity of all crops and food g rains was generally 
higher In the earlier years of the study as against 
the later year. 

Growth Rate 


Cropwi se 


It will be observed from Table IV that there are 
wide variations in the magnitude of production of different 
crops and the relative contributions of area and productivity 
to these crops. 


TABLE IV 


lESTERN RAJASTHAN LINEAR GROWTH RATES OF 


IMPORTANT a©PS AND GROUPS OF CROPS 
"" During 19 61-72 to 1971-72 

(Average 1965-66 to 1967-68 = 100 ) 


Agricul- 

tural 

product! 

vity 


Area under S.E 
crops 


Group of Agricultural S*E 
Crops Production 


Jowar 


Wheat 


Barley 


* Significant at 5 per cent level 
^^Significant at 1 per cent level 

NOTE ; Figures with no star indifate non-significance. 

The growth rate of production ^ 

Jowar was highest than other crops and at the same time 

its fluctuations were highest. The growth rates . . 

cff Jowar was lower as compared to production and productivity 





and It shows^ a significant negative tendenci^ at 1 per 
cent levex vmi c*i inui cates a significant fall in acroaqe 
uncer this crop curing the period under study, ^ 

cai=e ox Bajra, the growth rate of area was 
aignificanx at o per cent level but the rate of 
poduction and productivity of Bajra reveals a negative 
tenaency. The productivity was significantly negative 
at 1 per^cent level which showed a significant decline 
in the yield ot this crop. 

^ wheat xhe rate of growth of productivity v/hich 
was z. /3 per cent and significant at 1 per cent level 
depicted lesser degree of fluctj ations. It was positive 
as_compdrod to the rate of growth of production and area 
ihis ref^ cts an increase in the yield of wheat in 
i-»es)tern Kajadthan which might be because of intensive 
cultivation; of this crop. The rate • of grovirffla of area 
and production oi wneat was however negative. The area 
was significantly negative at 1 per cent level significat 
which indicates a significant fall in acroaqe of this 
crop . 





^ growtn ra^es of agricultural production 
^ops and agricultural productivity for 
groups ^of crops^ for the period 19 61-62 to 
workod out. ihey have been presented in 
comparing the relative increase or decrea: 

these groups. It can be observed 
that in case of food grains, there was a 
^increase and high significance in produc 
ouciiivity in Rajasthan as a whole as 
vfesxorn Rajasthan where the growth rate 

3 snd productivity of foodgrains w'a^ 
ativcj.y significant* Foodgrains productic 
vity showed higher variations in Rajasthar 
han Western Rajasthan* Thus, we find thai 
sthan experienced a significant fall in 
nd productivity so far as foodgrains are 
i along vdth it the acreage falling under 
Iso showed a significant fall. 


■ compare Rajasthan state as a whole with 
sthan, so far as pulses are concerned, we 
le growth rate of production and area v>?as 
both the cases. But the rate of growth of 
was negative in both the regions' though 
productivity v/as of the same magnitude* Area 
crops in Rajasthan shov/od high significance 
level, which reflects an increase in 
ajasthan as a whole as compared to Western 


_ ihe rate of growth in productivity of non-food 
in Rajasthan state as a whole which was 3.46 v/as high 
than Western Rajasthan, where it was 2.45 but in the 
of^procu ction, the growth rate was lov;cr than Western 
Rajasthan. This means that though the yield of non- 
foodgrains has been low in Western Rajasthan but the 
rate of production is relatively high as compared to 



rry 






rates OT pi.uuu u u.LUii, cixt^a emu pxuuuu LJ- v-L uy vi najdbtudu 

state was much higher and positive and highly significant 
at i per cent level, than what we notice in Western 
Rajasthan. The rates of growth with regard to production 
and productivity for all crops in Western Rajasthan 
were significantly negative which shows the fall in both. 
The production and productivity in Rajasthan State ^ -s a 
whole however, showed relatively more variations as 
compared to Western Rajasthan. 

In Rajasthan State as a whole, the rate of growth 
of individual crops reflected a good performance. For 
Bajra, the rate of grov/th of production in the State of 
Rajasthan was 5.08 which v;as highly significant at 1 
per cent level while it was negative in Western Rajasthan* 
But the rate of growth of area of Bajra in case of Western 
Rajasthan was positive and significant at 5 per cent level 
and higher than Rajasthan. This show's that the acreage 
under this croo increased in Western Rajasthan during 
this period, this being the staplepeod _of the people. 

The rate of productivity of Bajra in Rajasthan state^ 
as a whole was howfover, higher show/ing little variations 
as compared to 'Western Rajasthan. 

In the case of Jowar, the grow'th rates of production 
and productivity in Rajasthan state as a whole was 
significant at 5 percent and 1 per cent level ^respectively , 
while they were non-significant in Western Rajastaan. 

The acreage under this crop fell sharply in Western 
RfliaRthan rnmn,=!rGd to Rajasthan as a wnolc . 
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.or wheat, the growth rate of production, a 
oaucxivit^ ot the state as a whole was hiqhe 
Gstern hajasxhan and highly significant at 1 
evej.^ wnixe in^ Western Rajasthan, there has b 
me in producxion and fall in acreage though 
seemed to have mcreased significantly at 1 ■ 


xn case of Barney crop, the rate of growth 

of pm auction and area for the state of Rajasthan was 
higher than Wostorn Rajasthan but the rate of gmsth 
of proauctlvixy in festem Rajasthan was highe? and 
signiiicant ae 5 per cent level showing larger variations 
as compared to tne state as a whole. 

iho rate of growth of productivity of gram in 
the state ^ as a whole was significant at 5 per' cent level 
which reflects a higher yield as compared to Wostorn ’ 

There has been a fall in acreage and production 
for this crop in Western Rajasthan during this period. 

The production of this cm>p was the lowest than all 
individual crops of Western Rajasthan. 


ihis analysis supports the established belief that 
Western Rajastlian v^.ith arid area is less progressive as 
compared to^the state^as a whole, V/ith vast differonces 
in soil, climate, irrigation facilities and use of 
fertilizers etc. in botv^een the state as a whole and 
Western Rajasthan, the progress of agriculibural production 
'would naturally not be uniform between the two. In 
areas having assured rainfall and potentialities for 
controlled irrigation, speedy progress is possible. On 
the other hand, in areas 'where rainfall is low and 
scanty and irrigation facilities are available only to a 
small proportion of the cultivated area, the rate of 
progress in agricultural production is bound to be at 
a lower^ rate . Obviously, in such areas agricultural 
production would take longer to get stablised around 
higher levels. 


_In the state of Rajasthan, the rate of growth 
individual crops reflects a good performance. It 
os at an increasing rate but the situation is not 
encouraging in the case of Western Rgjasthan. 
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Di fitrictmse. growth Rates : P 6Q-70 to IQ 73-74 :Crogtflse : 

preceeding discussion about Vve stern Rajasthan 
will find suppoit if v/g analyse the cropwise grow'th r'">tGs 
of the- district of Western Rajasthan. ‘ 

The_ linear growth rates of area- under important 
crops, agii cultural production and productivity of 
different districts in Western Rajasthan along’ with their 
S. E . during 1969-70 to 1973-71 are being presented in-the 
Appendix. 

A cropwise estimate with regard to different 
districts is discussed bolow : 

BAJRA CROP 

The rate of grov’/th of area of Ba jra crop w' as 
positive and highly significant at 1 per cont level in 
the district of Barmer and v/as significant at 5 percent 
level in Pali district. The variations as revealed by 
S, E. were hi_ghor in Barmer district as compared to Pali 
district,^ fhe gro/'vth rate of area was however, positive 
but not significant in districts of Ghuru, Jaiore, 

Jodhpur, Magour and Sikar. There was a significant fall 
in ccreage of this crop in the districts of Jaibalmer and 
a general fall in the districts of Bikaner, Jhunjhunu and 
Siro hi . 


The rate of growth of production of this crop 
was unfortunately not significant with positive rate of 
growth in any of the districts of Western Raja sthan 
which clearly shows the stagnant situation of production 
of Bajra crop. However, in districts like Barmer, Bikaner, 
Jaiore, Jodhpur, Pali and Sirohi though the rate of growth 
Vi/as positive but it was non- significant, Almost all these 
districts showed v/ider fluctuations, the maxium was in 
Barmer district and minimum was in Bikaner district. The 
decline in production was significant in the districts of 
Sikar and Jhunjhunu while some districts like Churu, 
Jaisalmer and Nagour also experienced a fall in production. 


The rate of growth of productivity^ of Bajra crop 
was positive and non-significant in districts of Jaloro, 
Jodhpur, Pali and Sirohi and the variations were maximum^ 
in Pali and minimum in Sirohi. In the rest of _ the^ districts 
there was a decline in productivity. In the^district of 
Sikar the rate of growth was negatively significant at 
i per cent level. 


I ' ' 
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JOWAR 


ox growtn ot area of Jowar was positive 
It au D prcent level in the districts of 
jgour. In the rest of the districts thc- 
. jvas negatve and non- significant which 
-1^ vi/as a decline in acreage in those distii ct 

:e of growth^of production of this crop 
jn non-significant in the districts of 
:r, Jaisalmer and Jhunjhunu. It showed 
-ions in all thep districts, maximum being 
^istncx and minimum in Barm0r di stri rt 
-ike JaloTC there was a significant decline 
whilG other districts like Churu, Jodhpur, 
nd Sirohi also experienced a fall. 

•e of grov/th of productivity of Jowar c2X)p 
nd non-significant in the districts of 
pur, the variations being high in Churu 
rest of the districts the rate of growth 
y was negative, which indicates a fall in 


The rate of growth of production of wheat v»/as 
positive and significant at 5 percent level in the districts 
of ^Jaisalmer and Pali and the fluctuations being hi^i in 
Jaisalmer as_ compared to Pali. There was a fall in productii 
in ^the districts of Jalore, Jhunghunu, Jodhpur, Nagour, Sika: 
and Sirohi during this period. 

The rate of growth of productivity of this crop 
was positive and significant at 5 percent level in 
Nagour district alone. In Jhunjhunu, it was positive 
out not significant while in rest of the districts it 
was negaUve. The fall in yield and production of this 
crop indicates the non-significance of thiss crop in 
western Rajasthan as a whole. 







i WMij 


_ yxyvvuii ui pruuucxion ot tnis crop was 
i-signi£icant in Bikaner, Jhunjhunu, Jodhpur 
:t. ihore was a significant fall in 
.e_di5tricts of Churu and Sikar while in 
districts tho production experienced a fall, 

of growth of productivity of this crop 
non- significant in the districts of 
ur and Nagour, the variations being 
ur district and minimum in Nagour district, 
ificant fall in productivity in the districts 
ar^ In other districts like Barmer, Bikaner, 
e, Pali and Sirohi there was a tendency 
1 also during this period. 


‘he rate of growth of area of Gram was positive 
ly significant at 1 per cent level in the districts 
er and Jaisalmor and significant at 5 percent 
tho districts of Churu and Jodhpur. A fall in 
of this crop was there in tho districts of Barmer, 
Sirohi . 


The rate of growth of production of this crop 
was positive and significant at 5 percent level in tho 
districts of Bikaner, Jaisalmor, Jodhpur and Sirohi, the 
maximum variations being in the Bikaner district and 
minimum in Jodhpur district. There v-/as a significant 
fall in production in the districts of Jhunjhunu and Churu 


'he rate of grov>/th of productivity of this crop 
tivG but non-significant in the districts of 
and Sikar while in tho rest of the district, it 
five . 
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PLILSE_S 




Mth regard to this 
of area of almost al-i 
three districts Bikane 
v^/ero hi ghly si gnifi cant ' at 1 
distancts of B'olore, 
at 5 percent level i 
fall in acreage was highest 
Churu and Bikaner districts 

The rate of ( 
highly significant at 1 
alone- while ether 
positive growth rate but 
of the districts like 
high significance i 
in production in those 


T .^op> the rates of arc 

aistricts were positive exc 
r, Churu and Jhunjhunu. Th 
- — percent level in the 

Nagour and Sirohi and signlf 
n^ Jaisalmer district only, j 
; in Jhunjhunu followed 


growth of production v 

percent level in 

districts like Bikaner 
indicate no sign 
Nagour, Sikar and 
negatively which ref 
districts. 

growth of productivity 
hxgnj.y significant at 1 percent level in 
axone, though it sfiowed wider fluctuation 
of growtn was positive and non-si gnifi can 
lice Bikaner, Churu, Jaisalmer, Jalore, S, 
Pall vdailo in the rest of tho districts p: 
gravth rate was negative. 


TOTAL FQC 'DG RAJ NS 


. growth of area of total foodqrains 

in ^cafterent districts of Western Rajasthan show that 

in _ighly significant at 1 percent level 

H ^ of_BarrnGr,_and Sikar and significant 

nnlv level in the districts of Bikaner and Jodhpu 

J ? significant ..ecline in acreage in tho 

eisurict of Jaisalmer. 

, . of grov/th of pinduction was poaitivo 

distri'ct of Churu, Jaloro 

d?e+L? fluctuations being in Jodhpur 

nf ^huru district. The districts 

ot Bikaner and Sikar experienced a significant fall 

in production* 

rate of growth of productivity was positive 
fhr ^^^nificant at 5 percent level in the district of 
i ^x positive and non-significant in 

district of Jalore, Jodhpur and Pali. A significant 
productivity was noticeable in the districts 
Bii-caner and Sikar during this peilod. 
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NOi''i 


foodgraims 


The growth rate of area with regard to non- 
foodgrains vi/as_ positive and highly significant at 1 
percent level in the district of Jalore and was positive 
and significant at 5 percent level in the district of 
Pali. "There v^as a negative significant growth rate in 
the district of Churu and Sikar. 


The rate of growth of productivity of non-f oodgrains 
v/as positive and significant at 5 percent level in the 
districts of Jaisalmer and highly significant at 1 percent 
level in Nagour district* The districts of Churu, 
shows 3 significant fall in productivity, though other 
distrietTsr like Bariiiar, Bikaner , Jalore . . Jodhpur 
and Sikar also experienced a fall. 


ALL CROPS 


The rate of growth of production of non-foodgrains 
was positive and highly significant at 1 percent level 
in the districts of Nagour alone, while it was positive 
but non-significant in the districts of Barmor, Bikaner, 
Jaisalmer, Jodhpur , Pali and Sirohi, There was a 
significant fall in production in the districts of Churu 
followed by the district of Jhun-jhunu. 


The rate of grovrth of area of all crops was 
positive and highly significant at i percent level in 
the districts of Baxmer, Jalore , Jodhpur and_was_ positive 
and significant at 5 per cent level in the district of 
Pali, , There was a significant fall in acreage xn^the 
districts of Jaloro and Jaisalmer during this period 
though this trend is not! ceable in the case of other 
districts like Churu, Jhunjhunu and Sikar during this 
period. 

The rate of grovrth of productiosi of all-, erpps v/as 
positive and non-significant in the districts of Barmor, 
Jalore, Jodhpur ard Pali and the variations were maximum 
and minimum in Jalore and Barrier districts respectively. 
The f all in the production is noticeable in the districts 
of Bikaner, Magour and Sikar. 


Tho rote of growth of productivity^ of all crops 
v/as positive and non-significant in the districts of Churu, 
Jalore and Jodhpur. Tho rate of growth v/as nega€ ye 
in rest of tho districts which indicates the fail in 
productivity. 



CONCLUSIO; 
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tit perspBctive presented by the Fianriing 
Fi^e Year Plan " a shift of enphasis is 
e Second Plan placed priority on ‘rapid 
the country with special emphasis on 
tries ‘i. the Fifth Plan identifies 
ost vital sector *2, fhe shift has not 
ary path of our planning efforts^ as^ if 
industrialisation having been acnievSd 
on to an altered path of development, 
s an underclared but admitted lailur® 
oy and an atmosphere of comparative 
■e in the recent past that generated 
lation from the Second Plan strategy 
,n. A close scru.tiny of 't^he series 
.s that this movement star'ceu i ron the 
and by the time of the Fiftn it cr^s tc.- 
;her different strategy of development. 

,f a<»riculture as the vital sector ^ 
an ivalution of its achievement during 
sriods. A broad survey of t.he •=»hudi^^ 

,y a large number of 


^ — : 


! 



selective area approach, led to accentnatioi'?. 
“directional iabalances, latent in a siibconti" 
conomy cursed with the legacy of a long colonial 


hat the largest beneficiaries of the development 
fforas "Jere’the substantial farmers of better irri- 
ated (espscially perennial ones) regions gaining 
ro:n the biological breakthrough in a particula.r crop 
r in other words, disproportionate benefits were 
eaped by people in comsaaM of the marketable surplus 
’roia the traditionally irrigated x*jheat region i.e» 

■he rich farmers and traders of Punjab » Haryana - 
■.S3 tarn Uttar Pradesh. 


Uliat the achievement in the agricultural sector vras 
hiducsd bv the prospect of continuously rising prices 
of agricultural' commodities in general and foodgrains 
in 2>articular. 

liiat input price of labour failed to rise pari^passaii 
with other factors of production, in areas o± iiigiier 
growth. 

‘Ihat there was a district swelling of ^ groimd rent 
e.'CDi’S 3 sed in fast increase of land val.ie in 
different region. 

T^hat the above factors working in conjunction did _ 
live to concentration of economic and poiioicaj. 

loS/nSt cond^ive to the maintenance of a 
■v^o4-«!.''j5nd ar.-nareiitlv detrimental to a more egaiiuarian 





of factors contributing to agricnltiira 
regions is therefore urgently called f 
n the Fifth Plan docuraent itself Tsry 
es the conteaiporary situation bj pointi 
districts in India achieved a compound 
between 5 to 11 per cent in the gross_^ 
5Bp of districts registered less that 1 
o¥tli and about 20 (24.82;l) of the dist 
,tive growth rates. In other words, the 
' a resolution of the groifth vs, equity,’'* 
■h frustration in so far as the areas of 
inisi-.filv iw areas of nes>'ati"‘e stTO 


0 focus attention on the regional 
West Bengal, where macro iiidicato 
growth in'^the agricultural sector 
'est Bengal did enioy a comparative 
itivitj^ till the early 50s. It s 
;he first few plans. 


on revolution’ 
cess regions o 


be suania 


est Bengal during the nineteen 
me of the basic maladies of 
■tion and consolidated the 
its, the agro-econoiaic structure 
period has not been conducive 
largely due to the fact that 
)rovide sec’ority to share-cropp 
: in the behaviour pattern oi 


i-ri'i -‘'-O 


sraa— I i-' 
■orodiicc' 


run;*ab^and Haryana where big farners lease it 
:na riearora peasants, the large landholders of 
5 oun a considerable proportion of their lands 
’3 against a high rent-share nf so f'P-'i.-f-. pf 


oportion of 


ains'c^a nlgxi rent-share of 50 per cent of th 
cropping which involves laore than 30 oer cen 

111 ulH* a. 3 t.f h- ^ <5.^ ^ A ■.« ^ -w "w ”■ ^ ^ ^ 




uil^noral li-Jork-force and mors than 40' par 
© land has remained to be the prevalent .aod© 
ng in i/est Bengal* 


Hack-rent; inr j usurious money-lending and speculative trade 
have been the principal methods of the rural rich for appro- 
priation of a substantial part of the surplus coming from a 
agricu.ltirral production. The surplus thus appropriated, instead 
of being invested 'for 'expanding the productive opportunities 
in agricult':ral sphere, is used by the rural rich maiiiy for 
the maintenance and consolidation of the pre-capitalistic trade- 
ciiia-f inane iai instruments of exploitation and partis?’ -O- 
conspic^'.ous consumptions. 


it partial aiis'^rer to why large landomers prefer to keep 
awas? from psroductive investraent possibly can be traced in the 
pov'?£irful legacy of the Permanent Settlement, but a fuller 
explana': ion"” should also take into consideration the contemporary 
and teciriological changes. 

Let us first admit that the average net cultivated ?area 
per run’al household (2,55 acres) is mucii lower, than that of 
the afu-icult'orallv more advanced states like Punjab (5.45 acres) 
Maharashtra (S.SO" acres) and Gujarat 7.39). _ The last two states 
howe’ver, have large arid, tract.--. Soupled '^/ith this intense 
pressure of population on agricui'tural land is the fact that 
by far the largest section (69«2^i) of the agricultural house- 
holds belongs to the category of landless labourers and poor 
peasants (less than 2,50 acres each). A further 16,81 per 
cent of the households belongs to the size-class of 2,50-4.99 
acres. Both these percentages are above the national average 
and significantly higher than those in Punjab and Harj?‘ana. 

The land-scarce and labour -surplus economy -characterised by a 
preponderance of s^all and poor peasants, unrecorded ana '5^** 
protected sharecroppers and almost complete absense ot s8cona«.ry 
employment naturally provides the ground for the eoiint-r- 
producti-ye role of large lando'wners. 



_39iigal*s agrarian e Conor; 
:_i -i,ro wJie^ Widespread and perpetual in 

labourers and tiie 

P“Oiit^_^opportiiiiitles ttoough. trade, 
-i-scii Gx access to organised credit as: 
s and i-oor peasants are coiapSiled to borroi’ 
.i^g oii9^ lean season. Kind loans valued at isrice 
.n ci^ seil.:-.rs ‘ naricet have to be repaid in aiaoiint 
;3riiinea at loan prices in the iaaediate post-ha 
' cover une money equivalent of the debt. The r 
■St on such loans for a short period of four to 
uses between 50 per cent and 300 per cent of th 
"nis consuiiption loan is generally a business o 


ncs a substantial part of their oto surplus is alienate' 
e owners, the small producers are also not free from 
ap . vJith minimal staying power the small producers 
.ave to sell their harvest at distress prices to the 
andowier-cusi-traaer-cura money landers. All this, to- 
■.Jith the short -supply in foodgrains and other essential 
ties, continuing price inflation and sharp fluctuation 
uctivity help the large oi/jners to make full use of the 
nechanism to their advantage. 


-lile the big landowners can afford to thrive with 
parasitic behaviour pattern and lack the basic 
productive investment, the small and poor peasants 
ally beyond their means to modernise agriculture, 5 


The above sunmaiy more or less adequately describes the 
lag in «-est Bengal's response to efforts at intensive agricul- 
tural development till the raid -sixties. Since 1957-68, however 
and more pronouncedly from 1970-71 indications of inproveaent 
are observable in the state's performances in the agrarian 
sector (Table 1), 





.n ^jesc Bengal's agricult'oral perforniancs 
a^Liaini-y in the food front. Tables 2 a 
. at overwhelming share in the increment 
4 for by wheat and boro (siamier naddy) bot 
Imits of non-aonsoon irrigation facilities 
hin the state, therefore, this has led to 
ppsp_erity fraught with all the dangers me 
the ^ all- India context. The subsequent 
^ tries to trace in detail socio-economic 
Is phenoraenon in a comparative- static fraii 
post-independence decades. 


oking for sub-raglonal constraints within 
’ the political entity called h’est Bengal, 
ioned that the choice of variables is' 
ted by paucity of reasonably dependable data 
level. The raatrix of correlations (Table 11) 
uo vital coiiponehts - variables related to 
nd ownership. On both these it eras single 
s available up to the I.E.3, zone level only, 
however, for purposes of numerical Iioraogenelt' 
ted in a tray that* doss not suit our purpose. 


n e:ca.jination of the matrix of correlations peroaining 
0-71 reveals that when aggregated at state levsl, even 
sly exoectod relations as be&’fsen, say, the incidence 
eduded* castes and tribes with percentages of agricultu3.’al 
srs and/or psrcents-se of literacy get blurred. 'Jh’ro rajor 
ions however stand out despite the 'limitations^ of such 
rcration. These are (i) significant relationship of 
tion with productivity and value of output per unit of 
iiid (ii) a tendency of clustering of indicators of back- 
us in less dense, non-irrigated areas of the state witn 
incidence of tribal population. 
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positive reiationsIii'D ultL 
woriiers (Z2) in tiis OT.ral voTh fc 
literacjr {Iq). food' 


. .. f?- 'f-?, V % xuu 

I ALv iio-i-iOOx^ vAj.:3s ■^^75_"l8/ and weak positive rsla 

lior.sni': ‘Wii-ii ptorc -neaps 01 senadnlsd tribes in tlie total 


nonnlatinn (iL-iA Or in 0 


■u ur in_^ oi/fiSr words, an area of conpamtiv 

;ts asiineated^by greater dependence on agricnltiir 
,ea zones leading to lower output and decreased 
;nair.inr population. The load of illiteracv -‘n 
-cnc-d, region is also higher. 


5 find percentcige of irrigated area 
so gToss output (X30} both in phjsiCc 


wx;,, i-.:.xa ou giObs' ouupui. W^-ig ^ Dom in pnjsicai 
and__ value t-Tus^and positively though weakly related to percents 
of literacy 


i-tf resting aspect observable froa the sane matrix 
(Table 11} is that while productivity indices are broadly re- 
lated to :*.r: x;_a. -;lcr tlisrs appears, to be greater correspondence 
betw- -n arcus of canal irrigation. (2(11 ) and areas of higher 
product ivitp- in foci Chic)* A positive though weak correlation 
between tubeweil irrigation and productivity in non-food crops 
(I17} only points no the rols played by irrigation in general 
and' its sourcs-wrise variations. 


laroa zo 1 
betw-un ar 


The fact that west Bengal's agriculture perfornanee has 
shoim distinct inprovsment in the recent past mainly in production 
of food alongwith'our observation that area and ’production , 
of food have"” positive correlation with irrigation leads ns 
aiitoi.iatically to choose irrigation as a major classificatory 
varlabxe for a disaggregated analysis of the state level inter- 


Before entex’ing into district level analysis it need oe 
iiientioned tha.t the d istricts of_Calcutta and Darjeeling have 
been kept out of our pervietr, iSxclusion of Galcircua should 
cone automat ically in view of its total non-agriculturax 


ictcr, Darieeiing has been oraittsd because of its atyp_cal 
*ra'Dhv. land svsteia and nature of enterprises. Tea-px&ntd- 


topography, land system and nature of enterprises. ^ ,^^7* 
tions and forestry are much more important enterprises xi 
Car.leelinv. 
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HO «»«•»» ”•■ 

i‘ 

^ (.A *» »**’ 


■' " i'oint out at this starve that 

u:.i:c'?.s-: ions had to be caiTiod'oiit 


i-'n-'- . « J- « ..T.'. .• j. .r a.ww. wuv 

aie districts are 

*vu*vO_^ only and .■•.ore often than no't 


’"H’. .■■.ore often -thnn no’t 
■*■ ; “j and/or techno -ecoiiojaic terras* 

_ a at a Irtcr stag's' of this paper uith 

vj, Vc car’:s, 'Je have to acce'ot this 
a of i-aiicity of data at levels lov^er 
ai: 1:1 .*’e r.re hoerever convinced that f-urther dis- 

■'1 a-fc i-'uS':_-ar to_ the police station level id.ll get 
reg'i.onal homogeneity of character relevant 
„cc':r; ion. 


gross- 


in the state, flirre districts namely Birbhuia, Bm'dwan and 
I!oof.’:ly frx)! a zone of uodcpate of high irrigation (zone A), 
the p.rc niag s being much higher than the s-fcage average of 
about hu per c'nt. Similarlj’at the bottom we find 5 districts 
nanely 24-Parganas, Malda, Coochbehar, West Dina^pur and 
Nadia p I'cc.rtare of irrigated area is lower thar 

10 p-‘r C''.‘nt (zone C) of the gross cropped area. The residual 
6 districts nay he considered to form the intermediate zone 
having a p 'rcentar*. range of 15-40 (zone B)* Having demarcated 
tiir irrigat.lon rubr* fions in. the foregoing manner let us 
examine how far the irrigation advantages ape reflected in 
terras of the agrarian prosperities of these districts. 


a -.r; 

i, w. W 

1 4 L» i 4 w * 

• In^f 

for cira- 

disc::; 

Tab 

ie 14 

;:'r.u Darj 

( culing 

cropi>ed 

ar as 

idcVi^ify 

tl.roe 


Hanking districts in terms of their irrigation and value 
productivity we arrive at a correlation value of 0.58. This 
gives us the notion of a moderate correlation between a 
district’s irrigation a nd value productivity of agriciilturai^ 
land (Table 14). 


The rank correlation value improves consideraoiy ir m 
exclude Madia and kurulia from the paired rank series. The 
correlation in ttiat case becomes 0.78. The erraticity of the 
deviant districts will be discussed separately in the subse<iuent 
section. A super imposition of maps of irrigationaand area-wise 
value productivity clearly demarcates a cluster comprising the 
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tliree districts of Birbhiim, Hooghly and Bnrdwan. ifot¥ithstanding 
minor a.nonalies this region can reasonably be identified as 
the node of development in the West Bengal context. Having 
demarca.ted this area (zone A) of enclaved prosperity ¥e no¥ 
propose to examine the characteristics of the area in a greater 
detail. | This is necessary to corroborate our hypothesis' that 
degrees of variation in the presence or absence of the same 
factors helps at least partially, in explaining the resultant 
character of larger parts of the remaining areas of West Bengal 
constituting Zones B and C in our table. 


Sub-regional Characters 


Zone A 

The initial natural advantages for agricultural enterprise 
in the area constituting Zone A - Blrbhum, Burdwan and Hooghly, 
derives mainly from the fact that it lies at the confluence 
of t¥o important river regimes namely, the perennial snow-fed 
Himalayan system and the flashy Chhotonagpnr streams* ilie 
area does not share either the excess water hazards of te lower 
plains of Bengal or the acute run off problems of the ^*?e stern 
plateau fringe. This area benefited from the establistoent 
of one of the earliest modem canal systems, the B»den vanal 
(1885)* A much larger irrigation reinforcement was introduced 
in the same region, first through the old Damodar Canal ana 
subsequently the broader B.T.C. 

S feese 

three cSnals of the Damodar Tan^> hSd 

of the Mayurakshi system of Gaaais'>±n the early fiftit-s helped 
considerably in removing this handicap of Birbhuia* 

The gradual consolidation of the irrigation inf rastructoe 
in the aria favouring more intensive 

itSalifthe ovSu feidal load of the pe^a^nt 

to note in this context that the system 
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duction of the Ma3n3raksiii and D.^.C. When regions pro 3 d.mate 
to tne canals started using residual kharif water for HY 
wheat ^ in rabi and HI rice in summer (boro ). It need again 
be pointed out that while we are forced to discuss at present 
at a district level the specific crop (single or combiSS) 
traces cannot really be delimited in terms of the district 
boundaries. For example, the intensive potato tract has a 
considerable overlap in Burdwan though in relative terms 
potato plays a iiK»re important role in Hooghly than wheat does, 
Sirailarly the HI summer rice cultivation based on DIG waters 
has come only to specific parts of Hooghly while the same 
plays a raore important role in Burdwan. 

An examination of the pattern of labour supply reveals 
that all the districts within the zone under reference has 
a more than average (state average) percentage share of hired 
agricultural labourers in their respective agricultural work- 
force. Birbhum's agricultural labourers constituted 44,19 
per cent of its workforce in 1971 as against 27,52 in 1961, 

The increase within the last two decades seems to be the result 
of a large conversion of kishans into agricultural labourers 
over and above the accretion in the same due to national de- 
mographic increase. The share of agricultural labour in only 
21.66 per cent in 1961, The same for Hooghly for 1951 was 
23 per cent from where it Jiraped to 40.83 per cent in 1971. 

While presenting the data on agricultural labour as in- 
dicators of vArlation in the production relation we are fully 
aware that the number of agricultural labourers as enumerated 
in the past three censuses do indicate the emergence of a 
growing freely competitive labour market, it shotild not create 
any misconception that these categories are free from instru- 
sion of de-facto: share-croppers. let, the lower percentages 
of tenant cultivators and increasing percentage of agricultural 
labourers overtime tend to suggest a situation slightly deviant 
from the semi-feudal mode of labour-employment that even today 
characterises large parts of tie Plains of l^ngal. 

To sum up it may be pointed out that this prosperity 
enclave in its larger part had initial geographic advantages 
which were reinforced by modern irrigation network of canals 
and tubewells in certain pockets. land-owning peasants espe- 
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uxx a.xiu Wiun suDseqment access to organised cr 
did turn ^ til IS area mto a relatively prosperous" economic 
by greauteP use of^nired labour-based oimer cultivation, m 
profitable crop-mix and concentrated use of subsidised ma 
inpin-s _^in^a favourable market situation. The 'initial ban 
caps Oi oirDiiuni in irrigation and transport could also be 
overcome though public investment. But tJais achievement 
was possible through a greater dependence on hired labour 
with pegging real wages^S or in other words attended by a 
sharper polarisation of the society. 

2one C 


If we exclude Nadia, the deviant district in this set 
we have four districts, 24-Parganas, mda, Coochbehar and 
West Dinajpur laking in agricultural prosperity. The case 
of Nadia shall be discussed separately in this section. Of 
the four aforementioned districts three belong to the plains 
of North Bengal and the other in southern West Bengal, the 
newly foming delta of Bay of Bengal that includes within 
its fold the West Bengal part of the Sunderbans. 

The picture could have been brought to sharper focuss 
if we could exclude parts of north 24-Parganas which is closer 
to and largely part and parcel of the industrial complex- 
around Calcutta than the deep southern areas and Bar^r^ .'^^ 

The Biara and Tal areas of Malda share characteristics more 
with the Gangetic part of Murshidabad and Nadia. In contrast 
to the western part of West Bengal, North Bengal irrigation 
infrastructure never meant insufficiency of water in the main 
kharif cultivation* On the contrary larger areas of North 
Bengal Plains suffer from excess water hazards during the 
monsoon i.e. kharif cultivation. 

The problem of excess water in North Bengal arises mainly 
because of the following three interrelated factors t (a) its 
location at the foothills of the Himalayas, (b) the excessive 
flatness of the plains ^ust at the tese of the massive mountain 
ranges, (c) the specific geological formations of the area. 

The vicinity of the Himalayas results in larger monsoon pre- 
cipitation while the snow-fed rivers directly disgorge large 
volumes of water on to the plains. For the same reason, the 
soil consists of unconsolidated snads and grabbles causing 
recurrent charges in the courses of the numerous rivers that 
drain' the area* 
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cultivationj therefore, in North Benpa3 

rrolii ixLvCtaations in yield due to frequent floods from shif- 

the natural factors operating in 

investSnt^^ith^flnotiii?^®*^ continuation of a near 'zero 
investment uith fluctuating but easy retiirns from the kharif 

cultivation. It aay be mentioned here that though broadly " 
under tne Permanent Settlement arrangements, larger areas^ 
of North Bengal were not found suitalli for ’iSI settlement, 
^stead it was brought under cultivation through leases. 

The presence of a large semi-tribal population, mainly Rai - 
Mi|n J ^o,g n^U g.» allowed the absentee landlords and Tiise- 
holding jo^edars to bring about a form of land management, 
overwhelmingly based on share -cropping locally known as 
To indicate the extent of problems emanating 
^Tom a^ilarl system it may be recalled that the two most im- 
portant poor peasant upsurge s-TeWiaga on the eve of inde- 
pendence and Naxalbari in the mid-sixties were direct result - 
of this retrograde system of land management. 

Further, North Bengalis comparative distance flrom the 
development nexus from Calcutta also played some role in 
keeping the area in isolation and backwardness. The natural 
hazards reinforced by the tremendous load of adhiarl system 
did not allow the eraergence of a vigorous peasant agriculture 
capable of tackling even partially the irrigation and other 
probleras inhibiting a more intensive ent^ prise in a problema 
tic terrain. T4 

That some improvement is possible notwithstanding the 
need for a large-scale state intervention in taming the Hima- 
layan rivers that may result in a drastic change of the face 
of North Bengal has been demonstrated in the recent past. 

This has been achieved on the one end by small enterprising 
low caste refuge peasants of Bast Bengal (now Bangladesh) 
and state aided 'gentleman farmers* on the other. Crop-wise 
this is reflected in the post-seventy spread of wheat culti- 
vation in upland areas of North Bengal Plains particularly 
Jalpaiguri. In fact these developments have helped Jalpaiguri 
to move itself up into Zone B of our categorisation* 
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^ Oi -^-i^arganas, more 

24-m-|anas SUM from ailnents’laJS 

of liOlti'A i3Cli£;S.i Q. dif fgT* Anf" 0i *' 

group of estuarine islands conSitutir 
Parpnas prei/ out of the natural delta 
of the distributaries of the 
essentially consists of the ■ 
ward riin-off of the distributSi 
tidal insurgences. The resul 
toeaergence of land blocks at 
by innumerable channels and 
created natural levees < " 
ding saucer- shaped depress 
of natural land formation ' 

The tremendus population “■ 
immature delta into an arena of 
this natural process 


more specifically southern 
.argely similar to the plaij 
cological context. Sie 
*.iig major parts of 24 - 

f*p n oe activities 

Ganges syste. The process 

raction between the souther- 
p and the northward moving 
t estuarine deposition led 
or near the sea level, separate 
cross-channels. The sarae process 

TT ^ r Iver , surroun- 

pfortumply, the process 

.rning the 
easy profit interfered with 
the natural 

^cursions of saline water, 

lilis handicap 
agencies for large 
proper land reclamation. This 

economic his- 

cunningly shifted on to 


along the banks 
Ions, r * 

was not allowed to mature its elf 
pess^e and greed for t 

, - - Smbankments 

were built in order to stem :* 

Sate^for sni tJw surface in an extremely problematic 

spap lor sptctble and prosperous cultivation 
eoula have oeen overcome had there been 
long-term investments for 
task went by default f — ■ 

bringing this’area"*'' 

poor cultivators and the fural labour force 

densely populated district of Midnapore 
andplso irom ^the eastern Bengal districts dnd large-scale 
imigration of tribal labour almost by indenture from the 
Chotopgpur region. As a disgression it may be mentioned 
in tnis context that all these labourers were brot^ht into 
the area with thellure of land but were actually settled as 
share-croppers in very unfavourable terms. The persistence 
01 salinity, depression in island sectors and the rapacious 
suction of major parts of the produce raised with intense 
labour under eiremely difficult conditions perpetuated a 
state of backwardness in the agrarian society of this region. 

Vie have noted that though by standards of artificial 
irrigation Hadia*s position is at the bottom of our table 
yet in terras of value productivity the district figure at 
a much ^higher level than many others ih the state. This 
deviation seems to stem very largely from Nadia’s natural 
condition. Unlike 24-Parganas ladia and the bagrl (deltaic) 
part of Murshidabad constitute the mature-moribund delta of the 
Ganges, much less burdened with the problem of lowness of 
level, soil-saline and excess water. 



Unlilie north Bengal, its soil is composed of finer alluvial 
elastics. Jiirther, Hadia enjoys proximity to the Tropic 
of Cancer vhich gives it a favourable temperature for he cul- 
tivation of sugarcane. Nadia, therefore, is endowed with 
natural factors helping a diversified crop-mix, distinct 
frora the cormon aman based mono-erop cultivation prevalent 
in larger parts of west Bengal, In other words, Nadia demon- 
strates the case of a natural peasant economy in one of the 
better endowed regions of West Bengal, The favoui*able t.m 
perature - climate-soil complex is reflected in the larger 
weight enjoyed by sugarcane in the total value of agricultural 
production of thedistrict. This in the post-independence 
period was helped on the one hand by some tubewell irrigation 
and on the other by large-scale settlement of enterprising 
refugee peasants, ( Namasudras ) mMnly from F^idpur (now in 
Bangladesh) a part of East Bengal. Sugarcane and tubewell 
based multiple -cropping including wheat accounts for t he 
relative prosperity of Nadia in this zone. Institutionally 
also Nadia presents the pre -independence agro-economic 
framework of Bengal with considerable share-tenancy interlaced 
with small and. medium owner-cultivation and with lesser em- 
ployment of purely hired labour. 


In Zones A and C we have tried to isolate the areas of 
comparative prosperity and backwardness respectively. The 
middling Zone B, however, accounts for larger part of area 
and population of West Bengal. In this zone, cons is tii^ o 
6 districts, physiogrophic homogeneity is much If®.® 

in the other two zones. This is moderate ^ 

defined and demarcated statistically in terms of i g 

development of controlled irrigation in &ni c 

ranging between i6 and 40 per cent. ^P^® Nadia, in |ton 

Le^Sltrict of Purulia behaves in a f itf 

Within the set as the degree 

irrigation rank (6) and productivity (13) 

other words, Purulia appears to be 

of Nadia where the income rank was s^Jssed 

T*anir fhe Special features of Purulia will be aiscussea 

ImSf iftS vf^Tfdiscuss^ the general feature of 
this zone. 

large parte of three dietelo^ ^'eStoS“tf"ca“’ 

thii.niifl mav be better unaerspooa n w« xcuaj-j. 
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tnat: me oxa .imExe manaxs or tne gfaatawall Tnahals covered 
a major part of this zone. Purulia sharing the same physio- 
graphic characters was kept separate for political reasons, 
parts of Birbhnm and Burdwan too were within the .jungle mahals . 

This area being on the western fringe of the state has 
a lower precipitation and higher temperature variation. It 
is deprived of the advantages od deltaic West Bengal. Because 
of the region's proximity to Chhotonagpur Hills and its un- 
dulating terrain, the flashy rivers draining through the 
region fail to irrigate the area by natural process while the 
same streams contribute so much to the irrigation facilities 
in the more eastern parts of their basins. Soils of this 
region are extremely porous and lateritic in nature. The 
undulation of the topography coupled with the specificity 
of soil and proximity to non-perennial river sources beset 
the area with an acute run-off problem. The area, therefore, 
failed to develop the features of the socio-economia environment 
of the wet cultivation dominated West Bengal. 

This area became the habitat of tribal and semi-tribal 
people moving in consonance with the jungle and small hill 
based ecology of the region. The frequency of droughts 
restating in great uncertainty of even:the lower yield possible 
in this region provided the base for a tremendously explditative 
fired-produce tenancy system known as sanla . The low yield 
coupled with proliferation of the high rate sahia, tenancy 
made the stable and poorer people of the region an easy hunting 
ground for usury and rapacious trade. The complex thus created 
guaranteed against any growth of peasant enterprise in this 
region. 

Midnapore. the largest district in this zone as wellas 
in the state of West Bengal, is in many ways representative - 
of West Bengal's problem in agricultee. Geographically, 
it comprises three sub-regionS s (a) a lateritic region sharing 
characters of the zone described above, (b? the eastern part 
sharing characters with the more fertile lowlands of Howarh- 
Hooghly-Burdwan and (c) the estuarine southern sharing 

problems described in case of southern 24 :-Parganas 

Ins t itutionallv also these distinct regions throw up 
different patterns. The south was more burdened by , , bbag i P|j^ i S 
(share-cropping), the west by .s^ya (fixed -produce) the 
eastern by a small and medium peasant-based owner-cultivation. 

It is the tMrd region's prosperity that has succeeded in 
pushing up Midnapore in the value productivity rank in our 
table. 
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Mursiiidabad, another district in this set comprises t¥o 
distinct tracts - (a) western rarh and <b) bagri (eastern). 

The rarh part shares characteristics with Birbhum while the 
bagri part resembles that of Nadia, Die rarh part does not 
as yet enjoy controlled irrigation facilities to the extent 
Birbhum does although it has a moderate degree of irrigation 
from the Ma 3 nirakshi system. The inadequacy of the rarh part 
is somewhat balanced by the natural fertility of the bagri 
part. 

Banicura, another district of this set comprises two 
distinct areas (a) the lateritic west overlapping into Purulia 
and (b) deltaic east stretching into parts of Burdwan. 

Howrah, the other district of this zone though small in 
size yet lacks physiographic homogeneity. Howrah’s higher 
position in the productivity-prosperity ladder in our classi- 
fication nught b* easily explained in terms of its j^roximity 
to Calcutta and the large industrial component of its economy, 
but its agricultural hinterland could not come up to the 
extent Hooghly and Burdwan did as its southern half face 
problems similar to those of estuarine Midnapore and 24- 
Parganas. It also suffers from the excess water problem 
accentuated by its location at the tail-end of D.Y.C. system. 
The oft-repeated problem of drainage of the lower Damodar 
Valley is very much a problem of southern Howrah, In the 
other parts of Howrah we find the advantages of a fertile 
deltaic situation. The northern areas, however, have the 
improved infrastructural facilities of Hooghly and Burdwan. 
Thus Howrah, the smallest district alongwith Midnapore the 
largest one both within this set allegorises the problems 
of agricultural development of West Bengal. 

Institutionally also, we find an admixure of owner-cul- 
tivated small and medium peasant agriculture with considerable 
interlacing of share tenancy. In case_of Howrah the snare 
tenancy in the non-estuarine part similar to Hooghly are se 
out of an urban industrial occupational bias, the miaaie 
and poor families maintaining ^^^.ationship wi^ land due to 
its proximity to their place of non-agricultural occupations 
and pursuits. 
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Jalpaisurij the only district of North Bengal entering 
into 2one 3, is not physiographically different from other 
parts of the region. Only in the recent period the enter- 
prising loif caste peasants and gentleman farmers emerging 
from tlie noribimd tea-cum-jotedari-c-um-cons tract ion business 
has brought in rabi irrigation in some enclaves. It is in- 
teresting to note that deep tubewell facilities are more 
enjoyed by gentleiman farraers while shallow tubewells are 
used more by saall enterprising cultivators,’^® The real 
bottleneck in case of Jalpaiguri however remains in the pro- 
liferating de-facto adhiari and unhinged Ha.ibanshi rural 
poor around the decadent giri -adhiari system. The system 
received a jolt in the recent period and gave birth to bi- 
aodal intensive agricultural pocket®.; 

Tlius we may sum up the character of the intermediate 
2one 3 as a conglomerate of all the physical features and 
institutional aspects that gi e rise to the problems and 
prospects of West Bengalis agrarian development, ' 


In the preceding parts of this paper we have confined 
ourselves to the discussion of spatial variations in ecolovy, 
irrigation and institutions of labour supply. Among a host 
of dther relevant factors that are expected to interact with 
the forms and efficiency of agricultural enterprise, the 
sociological categories of caste and literacy have been taken 
account of in the list of selected variables. It has already 
been noted that the average degree of inter-relationships 
between caste and literacy or of their correlations with 
other economic performance indicators does not bear out usual 
assumptions. Scheduled Castes do not figure as a major 
explanatory variable in our exercise chiefly because . 

fact that there is a overlap between the up and coming peasant 
castes and the socio-economically laggir^ scheduled castes. 

We have, however, within the limited scope our 
analysis, been able to show that the ^tribes ’ 

often indistinguishable from one another due to n? 

in the tribe-caste continuum, have been ° 

comparative socio-economic backwardness. In other r . 

where tribal components constitute relatively smaller segments 
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t'ubewells at econoiiiic costs. 

In case of the lateritic western uiargins one has to 
acljit tiiat given the limitations of the regions' natiiral 
endoment it raa_2r not be wise to think of turning it into a 
wet-crop one. ¥e have to thinlc in terms of a judicious 
mixture of dry-farraing-cum-tre e-crop economy with the existing 
¥et-far:uiing system of the river margins. Considerable parts 
of the drier medium lands of this region can be brought under 
idiar if cultivation by improving upon the practice of .iorbundh 
irrigation - a system of putting small temporary earthen 
dams "across short-lived monsoon rills by absolutely rudimentary 
techniques developed by local cultivators to irrigate small 
pockets of land during drought spells. This would need larger 
mobilisation of the labour force and a supporting instittitional 
set up of the toiling* poor for the proper protection maintenance 
and utilisation of its productive potential. 

In the relatively higher regions of tiriis area a method 
od d2rr-f aniline of even high-value crops like sugarcane has 
been made to prosper. The method is one of trapping the 
dei'jy precipitation in the absence of rainfall by sheer intense 
labour. This method is also feasible for a coraimmal organisation 
of the toiiine poor if adequate help is offered not only in 
supplying inp&s but also in graranting remunerative _ prices 
for" the fruits of intensive labour. Forests inter-inixed 
witii fod-d©!* 3^1*68.3 off©p iioth.61* . . Q.vsRii©.for 

uplands of^Purulia, Banlmra, Midnapore and like areas, fjere 
is no reason why rearing of silk coeeons (previously pracuistu 
in this area) and develop^ient of dairy farming can not prosper 
in this region given the proper institutional climate. 

In the western drier partSj cosmiunal mobilisation of 
the toiling poor for a labour intensive strategy of develop- 
nent is both feasible and essential. This cannot be done 
bv helplessly treating the area: as a permanent dole-reli®f 
sustained zone giving birth to a parasitic orientation ^ 
othenfise struggling poor base. Partisan incervention^fo* 
eradicating ali forms of sanja-cum-usury and plan lor - g 
up nomerous cooperatives of poor 
build, maintain and govern the small and 
schemes with state aid and diversified dry-iarming-c 
based cultivation and industry (silk, 

eluding dairy farming through state aipported co-operafciv^ 
institutions covering all stages from production to i -ng 

is desirable and feasible. 






‘ i ' 
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Tlie soij'^n iio'5''rah-i:.4-Parganas problems of drainafye , saliP'’ 
and land devoiopment again is essentially a product of defect! 
technical planning (as in the case of lower Daaodar) a-r"?=^d 
at eiielaTed development, divorce of license tr^rtvite profit 
orient 80 use of natural resourcss both. at the expense of natur 
and society at large. It may be noted here that ’it is neve-^ 
the b^it the poor peasants that built up and used to 

look after tne elaborate embankment neti^ork of southern Ben^^al 
Their graaiial and by now complete estram 
as a rasul"^ 


„ . - * - --g'3riient from the system 

p of the counter-productive institutions of the 
lease-holders and fish traders at the cost of poor share- 
croppers and labourers has made the problem as" acute as it 
is to-day. Breaking the dominance of the jotedar-cum-f ish 
magnets by strict implementation of land reform provisions 
and distribution of vested land coupled with setting up of 
cooperative aiodes and calling upon the overwhelming poor of 
the region for protecting and developing the region' on co:miiunal 
basis seeras to us to be the only real alternative, -apart 
from the lessons of China in resolving the problems of its 
large-scale and complicated hydrological probleras, that were 
hindering her agricultural growth, essentially through the 
mobilisation of the rural poor and making full use of their 
innate visdom and creativity alongwith continuous stoking 
of their better capability of communal action, vre have edidences 
of at least two viable cooperative ventures of the rural poor 
effectively tackling problems of irrigation and a.'-rarian deve- 
lopment in ti-JO different regions of West Bengal, One of them, 
the maturer one, is functioning in an excess water pocket of 
24-Parganas while the other, a tribal one is fighting hard to 
make a dent in the dri^er parts of P urulia. ' 

North Bengal as we have admitted earlier faces a problem 
which needs much more state intervention in so far as the 
darimlng of its rivers is concerned. Socio-economically it 
is a problem of providing infrastructural support for generating 
newer mode of utilisation of an otherxfise bountiful nature# 

The older Giri-adhiari absentee landlord system surviving on 
an uncertain monc-crop cultivation exploiting the semi-tribal 
people in a seai-insiilted economy started decaying since the 
late forties of this century and more particularly in thepost- 
indeuendence and post -part it ion era. The low-level equili- 
briuia oi‘ the old eco-system received a severe Jolt but has not 
been reulaced by a new system encompassing the whole. ^ There 





sfjliil 


s. But 9:roerienos of land distribution*^^ unattends 
lopnont of a riocemised cooperative organisation 
has not borne out the the desired results in the 
, Distribution of land rights in small parcels on 
S , J. S d»L X ected during the two spells of the United 
iment did not result in a thriving poor peasant 
, On investigation undertaken by one of the author 
d that most of the land redistributed had passed 
itle holders within a few years. On the other hand 
f getting esnsolidatsd areas for coeperative effort 
refill Kofth Bengal. North Bengal peasants* tradi- 
acter r-.^rtial/.y^rcfltcted through movements like 
IlaicarDari does raise hopes that community oriented 
ave a erwOtcr chance of success in that area. 


Tebhaaa 

soiutions 









Trend of Grovth o? Population 

1901 :921 1941 1951 

All India Population 

(mill ion) 238 251 319 361 

Assam population tmillion) 3,3 4.6 6.7 8.0 
Assam as percentage of 

all India 1,4 1.9 2,1 2.2 

Estimated Ilecadal migra- 
tion as percentage to 9 N.A. 6 

Assam population 

(0,4) (0,5) 

* Figures in brackets show net migJ^trii'Sliion 


Income Growth 



Comparison of National Income and State Income of Assam 

Rupees in crores) 
1970-71 Income at 
comparable prices @ 

1969-71 Growth TotalPer 
rate incomecais 
(in ita 
crores) in 


Total Income* Per Capita 

Income (in fe.) 

1951-54 1969-72 Growth 1951-54 

rate 


F{; All India 9778 18695 3 .7 

Ifi' Assam 208.3 3 90.5 3.6 


iiii ±naia estimates at 1960-61 prices, and Assam estimates at 
1948-49 prices . 

@ Estimates for all India for 1970-71 at current prices. For 
Assam the estimates are at 1970-71 prices deflated by 20 
percent. 

Unless the domestic product rises faster than the population a 
stagnant or backward trend will continue. It has been observed 
that the per capita real income went dom in the year 1951-52, 
1953-64, 1956-57, 1962-63, 1965-66 and 1969-70. ’ 

Poor though the per capita income of India is, ine- 
pality between Assam and the rest of India is a cause for socia 
tensions militating against the cohesion of society and the 
integrity of the country. Perhaps no more telling picture is 
required to bring home and chromic economic stagnation in 
Assam. However, examination of the other -ferends, explained here 
after, also supports this picture. 


p Agricultural Production Trends ; ' 

||:1.2 ^ For the local people of Assam, not considering those 

i|who -migrate to Assam, seasonally or otherwise, agriculture is ■ 
||the -mainstay, contributing about 56 percent of the State .Incoiae 
pAccording to .the 1971 census, 65.8 percent of the labour force 
pis employed in ’'agriculture. Because of little or no control 



over iiooas am arougm ana Decanse of almost non-e: 
irrigation and power Inputs for agriculture , there 
slower growth in the agricultural production trends 
to all India as is evident from the following table 

TiffiLE s 1.3 

Index of Agricultural Production Assam & India 
(base 1956-57 - 100) 


1956-57 1960-61 1965-66 1968-69 1969-70 1970-71 

All India lOO 115 107 129 138 147 

Assam 100 100 108 122 121 126 


1,3 The stagnant trend in the production of important crops 
is brought out by the table - 1.4 


T/iBLE ; 1,4 


Production of some important crops in Assam during the 
past few years. 


Units in 
thousand tonnes 


1. Rice " 

2. Pulses ” 

3. Oil seeds " 

4. Sugarcane " 

5. Potato ** 

6. Jut© & Mesta 
(thousand bales) 


Crop Yields ; ' 

1.4 Partif'y because of the ravages of climate and partly 
because of the inadequate and uncoordinated inputs, the yield 
of important crops per hectare has failed to increase steadily 
ar at a fast rate as is clear from the table 1,5 


Growth of /igricultural Productivity in .\ssam & India 





Crops 


975 974 

1263 1438 

3345 4066 


Rice 

Jute 

Sugar* 

Cane in terms 

of Gut 

Rape 

and 

Mustard 

Potato 


0.0 793 1111.7 

0.1 1113 1253 

1.6** 3105 4944 


Note Yield rate in Kg per hectare. 

* Average yield during 1957-60 has been quoted as estimated 
yeild rates for earlier years were based on eye estimates. 

** Growth rate duning 1957-60 to 1969-72. 

without more effective control of floods and provision of irri- 
gation, it is notlikely that production can be significantly 
built up . 

Per capita Productivity Trend in Agriculture ; 

1.5 The per capita productivity per agricultural worker has 
declined as brought out by the table 1.6 

TiiBLE: 1.6 

Agricultural Productivity Trends in Assam at 1948-49 Prices 

1951-54 1961-64 1969-70 

(average) (average) (average) 

1. State Income from Agricul- 
ture excluding tea cultivation 
aniflial husbandry, fisheries, 

forestry etc. (Rs. crores) 110.2 111.0 135,7 

2. Agricultural Workers ( 000} 2166 3284 3820* 

3. Product per Worker (Rupees) 508.77 338.00 355.27 



* Number of female workers in 1971 census are adjusted by using 
the male-female ratio among workers of 1961 census . 

Looking at the position in another way, if take the 
productivity per worker in 1951-64 (average) at 1948-49 prices, 
as the standard productivity per worker, we find that the pro- 
duction (that is income) generated in the agriculture sector 
proper in the year 1969-72 (average) wo’ild have notionally 
called for 5 lakhs additional workers in agriculture whereas 
the actual increase was 16,5 lakhs. This reflects the extent 
of aggravation of the under -employment situation in the rural 
areas of the State over the two decades 1951-72. 


agricultural development programme with adoption of new 1 
technology particularly that relating so small and margir 
farmers . Today defects in land tenure and land-oxvaiershij 
in rural areas are receiving increasing recognision at tl 
ional level with the aim of inducing agricultural develo| 
and raising agricultural productivity. Land reform is bj 
means the only recondition for agricultural development, 
the adoption of improved technology and its concomitants ^ 
investment cannot be i,ridely diffused 'unless there is equ; 
land distribution and economic, social and political stal 
with social justice. Since land oinership and its struci 
pattern is the central pillar of wealth, power, social p; 
vilege, and hence deeply related with political, social < 
as economic life it is not free from vested interests ant 
power struggle. This adds a new and non-economic dimens: 
the problem. 

2.1 The situation is grave in a setting of inadequati 
agricultural infrastructure with an expanding population 
though the necessary data in this aspect is scantyiy and] 
adequately available for a large number of J^ars, an atm 
been made to study the problem on the basis of the lates' 
available official data for Assam, 



NumlDer of operational holdings and area operated by 
class and the average operational area per holdings 
(1970-71) 


Average area 
per holding 

G'45 
1’42 
2*43 
3 ' 77 
6*49 
13*77 
33*69 


BelO¥ 

1.0 


|v Total 


Source ; World 


2.3 It xvould be worthwhile to examine some of the significant 
aspects relating to changes of the structural composition of land 
holding and the area operated by them by farm-size classes. 

For the purpose of such a comparison adequate data is not avai- 
lable. However the iStli Fiomd of NSS (1960-61) and the World 
i'lgricultioral Census 1970-73. do provide some information in this 
regard. Table 2.2 below giv^s the percentage distribution of 
operational holdings and area operated by farm size classes for 
the years 1960-61 and 1970-71. It will be seen from table that 
the marginal and small farmers (i.e. up to 2 hectares) consti- 
tuted 74.1 percent of land holders and covered 43.5 percent of 
the area in 1960-61. In 1970-71, 80.8 percent of land holders 
in the same farm size group covered 40,6 percent of area. Simi- 



ly in other size groups also there are changes ¥hich seem 
indicate growing inequalities. 


Percentage distribution of operational holdings and area 
operated" by farm size classes, 

fciasses ""1965:61 ~'~~i970:7i ~ 

[hectares) Percentage Percentage Percentage Percentage 
of holdings of area to of holdings of atea to 

to total total area to total total area 

holdinss holdings 


Below 1.0 40.7 

10 -to 33.4 30.3 23.8 22.9 

2.0 - 3.0 14.0 21.0 9.6 15.9 

3.0 - 5.0 8.2 18.9 6.6 1< . 

5.0 -10.0 3.4 13.3 2.b 11.3 

10.0 -30.0 0.3 ^.0 0.3 3.3 

30.0 & above - " 

(1960-61), Report on Lahd loldtog 

as obtained from the Department 

Statistics, Government of ilssam and for IJ/u-r'i, 

World Agricultural Census, A5sam. 

The data also reveals that during „^2l's ize°holdlis 

to a significant extent but the ‘ tlasf atoTO 

portlonately increased. Conspering bS tTZ 

2 hectares as the medinm and large pg ^-^ch 

that the proportion of land area erouns is 

higher. 'An upward ° ^ casl of' cultivating 

evident. The same situation holds _rrae mi ^ an,,evpr. in 

land holders -St°s?sf1?oS'a appears 

contrast, in the highest 5 f ^ea although that 

in 1970-71 with a “hSideraWe ertent of ar^^a 

was not shown in 1960-61. mnis 

richer section of the people m the rural ar a 

2,4. ' hn attempt has also e°^^f\rea by^fam^size 

of per cent of land 1970-71 ^d this is indicated 

classes for the year 1960-61 iL^xtent of changing 

in Table 2,3. This tends to ^ Issam dfrilg 





Ratios of Operational Holdings to Net Area Sown, 
by Farm Size Classes 


Below 1"O0 

1.0 - 2.0 

2.0 - 3.0 

3.0 - 5.0 

5.0 -10.0 . 

.0.0 -30.0 

0.0 and above 


pirtly Owned & Miollv RentM 
Pprtlv Rented . Holdi- Area 
Holdi- ■ Area ng 


3e low 1.0 78.14 
L.O - 2.0 74,41 

2.0 - 3.0 72.01 

2.0 - 5,0 69.85 

5.0 -10.0 66.43 

0,0 -30.0 61.65 

0.0 and abo've62.30 


75.90 



; 




Source: World Agricaltural Census, 1970-71, Assam. 

The above data r^ve.dls that only 75¥^|ljer cent of 
holdings had oi,vned land occup^/ing 71.39 per'" dent of total 
operated area and 8,53 per cent of holdings are under mixed 
tenancy system (i.e. with partly o-wned and partly rented land) 
occupying 17.93 per cent of area in the rest 15.57 per cent of 
holdings are under pure tenancy system covering 10.68 per cent 
of area. Ihe proportion of owned holdings in lower farm size 
classes in interestingly higher. 

2.6. The changing pattern of land holding status andthe 
extent of area operated by them during the period can be seen 
from a comparison of the 1961 census figures of land holding 
with 1970-71 as shorn in Table 2,5, 

Table 2.5 


Percentage Distribution of Holding 
Ownership and Tenurial High 


1961 Census 
Holdings Area 


/rea 


Particulars 


1. Entirely owned 

2. Partly owned and 
partly rented 

3. Wholly rented 


Source; For columns 2 and 3, Census of India, 1961 and for 
columns 3 4 and 5 World Agricultural Census 19/0- /I, 
Assam. 

As revealed by the table, there is a_ greater shift from 
mixed tenancy to owner cultivators group. Hb|-rever, the lana 
area has not increased proportionately with the increase oi 
landholders . 

2.7 Mother way of looking at the problem would 

wine the average farm area by land holding status as shovm in 
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Table 2.6 

Average Size of Holding in Rural Assam 
by Landholding Status 


L Types of holdings 


linh 


1961 


1970-71 




'1 


1. All cultivating holdings 

2, Ownid Holdings 

3 . Pure tenancy (with rented 
land only) 

4, Mixed Tenancy (partly owned 
partly rented) 


1.92 

1.99 

1.17 

2,24 


1.47 

1.38 

1.01 

0.69 





Sources; Census of India, 1961, the relevant data for th§ 
year 1970-71 worked out on the basis of the data 
available in the V7orld Agricultural Census, Assam, 
1970-71, 

It will be seen that the average size of farm holdings 
in Assam was 1.92 hectares in 1961 and this figure has recorded 
decrease to 1.47 hectares in 1970-71. In 1961 the average size 
of mixed-tenancy holdings was the highest and there^ has been 
a sharp decline in the average farm area undei? mixed tenancy 
system during the decade. Consequently ji in case of^owrned 
holdings and pure tenancy systems also the average size of 
holdings has declined to a significant extent. This decrease of 
average farm holdings during the period 1961-71 may_be duetto 
increase in the number of holdings because of inheritory rights 
on landed property. 

Some Recent Measures 

2,8 The total geographical area of the State is 78,523 sq. 
k.ms. The plains districts comprise an area of 63,301 sq.kms . 
and the two hills districts comprise an area of 15,222 sq.kM. 
The allotment occupation of use of land, ^other ^than py land 
which is a reserved forest, in the two hills districts is 
regulated by the District Councils under the Sixth Schedule to 
the Constitution of India. In the rest of the State, uniform 
pattern of land laws is applicable after the abolition of 
Zamindari in the erstwhile permanently settled areas . The 
Assam Land and Revenue Regid-aticn, 1886 regulates and governs 
the terms and conditions under which Government lands are 



settled in the plains aisi;ricts . ae-ciiemeni in tne temporary 
settled areas of the State \ tq_s made on EaiyatwaribMsis, i.e. 
directly with the occupants under the land settlement policy 
till 1972- The land settlement policy was changed in 1972 
and it "was decided that the settlement of Goernment agricu- 
ltural lands for ordinary cultivation will henceforward be not 
given on individual basis, cooperation basis etc. It was 
decided that la'id available for cultivation will be amalgamated 
md allotted to cor no rations formed of ns eligible landless 
cultivators of the villago concerned. These corporations have 
been set up tos 

a. concretise the concept that land is a means of 
livelihood and not property 5 

b. evoj-ve the concept of participative management 
which the neople manage and direct their 0 't«jn ai fairs, 

c. ensure that the most modern and economic technology 
is adopted by the participants ; _ 

d. iD”'^ovide all iiiode7?n inpuus lihe improved seeds ferti- 
lisers, farm racichinery and a common facilities like 
th-i-esliers and wdrsliontres to the participants! 

e . raise the oualify of life by providing a common 
w'^Tfe'^e i.omnlex in which housing schools, nealth 
care an ’."'’-e creational facilities are provided. 

2,9 The facilities available in these corporations are; 

a. the provision of 9 bighas of land to eacn particl-^^ 
pating family, of which 8 bighas would be lor culox- 
vation and one big ha for home steady 

b . tha rehabilitation of the participating famllios in 

T nifirned manner with proper housing facilities whici: 
SoSia lead to tha upllftmont of the duality of their 



as an agro -pro cessing centre, if necessary. The 
cornmnnity complex should not only be properly designed 
and planned, but should also, as far as practicable, 
be provided by the Corporation from within its own 
funds or through institutional finance 5 

the s&turation of the area with irrigation facilities 
qo thnt every'inch of land is covered with irrigation-. 


Land Reforms Measures 


inarily applicable to tea-gardens. Therefore it 
1970 whereby lands from tea-gardens could also 
le ceiling act was further amended bringing down 
50 blSas for individual holdings. The act cane 
effect from I7th September, 1975. A crash pro- 
isition of land under the ceiling laws was 
ae Government in various districts of the 
garding acquisition and distribution till 31 7,76 
exure I. This process of acquisition of lend 
a^and distribution of su^lus land to the land- 
e the pattern of land holdings in the State, 
number of landless will come dom, it is appre- 
would be not much impact on the renioval 0- 
at nresent prevailing in the land holding system 
2ef o^y cSstlng financing would be converted 


THE POTENTIAL FOR 


A. Background 

2.1 The most important fooi 
1974-75 it constituted about 2 
crops in the state , 92% of the 
94^ of foodgrain tonnage? area 


■ains in /issam is nee. in 
of the total area under annual 
lod-grain area and contributed 
.gures for the main annual crops 
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TiBLE ; 3.1 


Crop 


iir ea figure for the main annual crops 

/irea COOOha) 


Rice 

Hheat 

Coarse grains 
Pulses 
Oilseeds 
Jute 

Sugarcane 

Potato 


2,058 


m‘ Source s Dept, of Economics and Statistics. 

S.; Rice production is almost totally confined to the plains, which 
|f? consist of a strip approximately 850 Km. by 60 to 120 Km. 'along 
the Brahmaputra Valley and an area of about 80 X 60 km. in 
¥ Cachar District, lying in the south of the state and separated 
f from the Brahmaputra Valley by the Cachar Hills . allmost the 

V whole foodgrain area is rainfed, only an estimated 5% (150,000 
4’ ha) being irrigated. 

P' 

§■ 3.2 The summer rainfall and temperatures in the plains of 
f- Assam are particularly favourable for the rainfed production 
of rice 3 in contract to much of India. Two rainfed rice crops 
i- are theoretically possible. Due to humid and relatively cool 
i conditions during winter, residual moisture is only slowly 
■depleted so that rabi crops of wheat and pulses can be grown”, 
;«r^^ is also possible, provided supplementary Irrigation is 

V available and cold-tolerant varieties are used. 

-r,,3.3 The soils of the plains areas are alluvial and, especi- 
|j‘;‘ ally in the flood-prone areas which receive annual deposits of 
'.'silt, are relatively fertile. The new alluvial soils, which 
;■ cover the greater part of the Brahmaputra Valley, aro pre- 
( dominantly sandy or loamy soils or neutral reaction having 
(moderate levels of available phosphorous and potash. They can 
^(be worked with draught animals even in the dry season. The 

fchlder alluvial soils on the south, side of, the valley and in. 

I'Upper Assam are somewhat acidic, poorer in available phosphorus 
Ifi'and, having a heavier texture, "they cannot be ploughed when dry 
I'nslng the local draught animals. The mountain valley alluvial 
''toils of Cachar district are more acidic than the other two 
groups, intermediate in texture and have a nutrient status 
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f; similar to the old alluvial soils. There are no significant 
problems of salinity, and drainage is generally adequate except 
I in limited low-living areas. Extensive reserves and good quality 
groundwater exist below much of the plains areas , often at a 
t depth of less than 5 metres. 

I; 

3.4. Despite protection works, flooding remains a feature of 
the Brahmaputra Valley during the peak monsoon period from mid 
'v' June to mid-August. The area of crops damaged varies widely 
but has averaged above 200,000 ha over the last six years and 
■ it is estimated that some 400,000 ha of land area are at risk 
■ from flooding each year. 

v' 

: 3.5. As already mentioned the average size of operational 
■■ holding in /issam is less than 1.5 ha and 9Ci^ of the f anmers , 

operating 56^ of the land, have holdings of less than 3 hectares. 
It is estimated that some 30^ of cultivators, operating about 
/ 20^ of the land, are share-croppers. Despite recent laws which 
*: limit the landlord's share to 25^ or less, the traditional 5C$ 

:[ of produce is still given in most cases. 

PR'V , ■ % . ■ ■■ 

%: ■■ ■ ■ ■ . 

«"■, ■ - ■■ ■ ' ■ ■■:, - 

B. Present Practices and Production Cropping 
Seasons, rotations and itensity 

3.6. There are three rice grovring seasons in Assam. The 
, main rice crop, known as sail, is transplanted in July- August 
and harvested in November or December. It receives the full 
monsoon rain. Second in importance is the ahu crop, which is 
traditionally direct seeded at the onset of pre-monsoon showers 
in March or April and harvested in June or July. The rabi rice 
crop, known as boro, is of only minor importance;, it is trans- 
planted into low-lying areas from January to March, harvested 
in May, and usually receives some irrigation by traditional 
methods . The timings of the three crops therefore overlap and 
' in practice farmers tend to concentrate on the sail crop because 
,-:j its water supply is more assured. On flood-prone land sail 
rice is planted in September on the receding flood. 

3.7. meat, pulses and coanse grains are grow on residual 
' . moisture as rabi crops . They are sown in November , December or . ; 
January after harvest of sail rice. The present traditional 
Sail varieties mature rather too late to allow rabi crops to be 
planted at the optimum time. If grown, rabi crops may there- 
fore suffer wrater stress which limits yield or can cause total 
failure. For wheat, delayed planting results in harvest during . 
the pre-monsoon stowers of April. Nevertheless the idieat area i 
has increased from a few hundred hectares ten years ago to 
61,000 ha, at the expense of traditional rabi crops such as 
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and mustards ijaong the pulses there is a recent move from 
p-r^s and lentils 3 vrhich require September planting, towards 
peas? ^^lich can be planted as late as December and outyield 
the traditional pulses. 

3.8. The other major annual crops of Assam are oilseeds 
and Jute. Jute is sown in April and harvested in July^and 
therefore cannot readily be accommodated in rotation with ahu 
rice or rabi wheat. Oilseeds are grown in the rabi. 

3.9. Despite the many possible cropping patterns available 
the 'state average cropping intensity is only 125%. The^ present 
Intensity of foodgrain cropping is estimated at l^jo on the 

areas, and about 105% on areas which are not flooded 


Standards of husbandry 

husbandry practices are generally _ traditional, 
nared by time-consuming methods using numerous 
es of the traditional plough 5 alterriabing "ifftth 
For dry—sow crops clods may be broken by hand. 

Incorporation of perennial weeds 
land levelling for paddy and irrigated crops is 

only lightly bunded. No drainage 
■ irrigated fields and the 
ii’r igated are as appears to 


using long-handled mallets . 
is poor and la — _ _ 

uneven. Rainfed fields are ^ 
channels are provided for raided or 
efficiency of water utilization on : 

low . 

n Direct-speeded ahu paddy, wheat and pulses arc almost 
imiv^rsaliy broadcast, /innual weeds are very numerous in these 
crons and,^due to the incidence of water stress, are potentiall 
hiffhlv dama^fing. Since the crops are not line-sown, control 

confined to =toss-harrowtog of p^dy^whxch 

severely disturbs the crop as »11 as t he weeds) mroqu ra 
hcnfl -mil line of weeds in the other csops. iieia lossco auu 
weed comnetition are therefore considerable, and lor ^igh- 
, . , finp vpnieties which are shorter staturod and — ©ss 

?SirSt ofSaSowtog! potenWaf losses are even greater. For 

mir?he®forrbS“liJtef b?®su?-optl»al plant populations and 
Xdf a^faglln given ample opportunity to compete. 

3 .12 Harvesting leashing and ® “ItgLlo? 

traditional. The climate of am gses special 

the ahu paddy t for^wheat. Damp and cloudy con. 

If dS these crSps to a level 



where they can he safely stored. Spoilage is therefore frequent 
Saved seed often shows poor germination for the same reason. 

3,13. Except in the sali season (when almost all farmers have 
a crop on the ground) grazing livestock are often permitted to 
wander during the day with consequent damage to standing crops. 


.ffi clement 3 


ocks are small and capable of a sustained 
5 kg. per pair. Bullock-dr am or hand- 
re virtually unknown, there is only one 
ares of cropping. Pomred sprayors and 
s numerous . 


3,14. The local bull 
draught of only some G 
operated row seeders a 
tractor per 55,00 hect 
threshers are even les 


3.15. Use of purchased inputs is of the same low order. Fer- 
tiliser use on foodgrains in 1974-75 is estimated at only some 
4,500 tons nutrients lan average of about 2 Kg/ha). Only about 
2^0 of rice is under improved local or highyielding varieties . 

Seed sales in 1974-75 totalled about 5,000 tons and most.saved 
seeds is sown without fungicide dressing. Use of other pesti- 
cides is also rare. Institutional production credit totalled only 
4,000 loans in 1974-75. The case resources availa.bb to 
finance production appear for the average farmer to be very 
slender. 


and production 

in Assam are summarized in table 2.2. 
in India and have shovm little increase 


3.16. Foodgrain yields 
They are among the lowest 
over the last five years. 


Foodgrain yields, tons/ha 
l970-7l" 1971-72 1972-73 1973-74 1974-75 

1,05 0.99 1.07 1.01 0.98 
0.58 1.20 1.43 1.15 1.26 
0.55 0,55 0.65 0.65 0.54 
0.50 0.49 0.50 0.50 0.51 
0.54 0.55 0.49 0.49 0.49 
0,71 0.71 0.71 0.91 0.40 
0.36 0.34 0.48 0.46 0.39 


Crop 

Rice Z.a 
■&Jheat 
Maize 

Other cereals 
Gram 
Tur 

Other pulses 
Za as clean rice 
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3.2.7 Since the areas imder foodgrains have increased only 
^!*iehtlY during the same period 3 total production also shows 
little change (Table 3.3) 

TiiBLE ; 3,3 

Total foodgrains production ('000 tons) 
rmn 1970-71 1971-72 1972-73 1973-74 1974-75 


Rice /a I 598 O 1,908 2,177 2,066 1,984 

^eat 12 48 160 48 78 

Maize 7 6 6 8 8 

Other cereals 3 3 5 4 5 

Puls es 32 — 3A — — .. — — 

Total2.034 1,996 2,396 2,171 2,115 

Za as clean rice 

Source s Dept, of Economics and Statistics 

3.18. The relative yields, areas and production derived from 
the three rice crops in 1974-75 are given in table 3,4. . 


Yield, area and production, 1974-75 

Area Yield £& Total production la 

(•000 ha) (tons/ha) ('000 tons) 


Ahu (pre- 
monsoon) 
Sali 

Boro(rabi 

season) 


Total 


t. of Economics and Statistics 





under cultivation 


3 , 20 . There IS little scope for bringing new land under food 
grain cultivation, Although only 28^ of the geographical 
areas devoted to annual cropping 5 most of the remainder is 
Gather unsuitable due to slope or rockiness (33^). already 
under perennial crops such as ten ( 2 $) or scheduled as forest 
reserves (27%) only some^isOjOOO ha ( 2 %) are classified as 
cultivable waste. Sven if all this could be brought under cul- 
tivation it would add only 8 % to the present area available 
for annual cropping . 


Increasing crop yields 

3.21. There is ample scope for increasing crop 
the application of improved agricultural practic 
yielding varieties and higher use of fertilizers 


3.22. The theoretical scope for raising cropping intensity 
is considerable. Since most farmers ta.ke a full sali rice 
crop, to increase cropping intensity in practice means growing 
larger areas of ahy rice and/or rabi crops. There are practi- 
cal possibilities of triple rainfed cropping by small farmers 
with double cropping on the flood-prone areas. 

3.23. Increased rabi cropping intensity, since it relies on 
residual moisture, does not require soil to be ploughed when 
dry and it is easier for the farmer to assess the risk of sub- 
sequent water shortage. Hoxfever, plantating of rabi crops needs 
to be earlier than at present if establishment and yields are 

to be more reliable, which in turn imposes a need for quicker 
land preparation or, preferably, an earlier sail hargest. 


The role of irrigation 

3.24. Considerable emphasis has been laid in the past on 
increasing the extent of irrigation in Assam, Irrigation can 
facilitate land preparation by softening the heavier soils 
and Can eliminate the risks to pre-monsoon and rabi crops. 

It can thus contribute to the attainment of both potential 
yield and cropping intensity and is particularly applicable to 
the floodprone areas, where the requirement to avoid cropping 
at the height of the monsoon pushes the available cropping 


-s 19 s- 



periods either earlier _into the pre-monsoon season or later 
into the rahi. So irrigation development merits the highest 
priority and cheap methods of supplementary irrigation need 
to be devised. High priority has to he given to the develop- 
ment of hand or animal-powered systems. for raising ground-water, 
Their cost should be within the resources of the smaller farmers 
unlike existing mechanically-powered shallow tubewells the 
smallest of which irrigate an area equivalent to three average- 
sized Assamese holdings. 

3.25. The installation of full-scale Irrigation facilities 
is less easy to justify on the grounds of water requirements 
alone. But there wuld be additional yield gains from the sali 
rice crop from the controlled drainage with which such irri- 
gation would presumably be associated. 


Cause of low production 

3.26. These may be grouped under five headinds . • 

(i) Constraints over which the farm er has no. direct 
control . These Include flooding, which compels 
him to plant at times of increased drought risk. 
Variability of rainfall, especially of pre-monsoon 
showers, is a further constraint to rainfed yields. 

(ii) Bad husbandry practices . These include inadequate 
weed control, incorrect crop spacing, incorrect 
timing of operations to take advantage of favourable 
conditions, insufficient organic manuring and fail- 
ure to exclude grazing animals from crops. 

(iii) Inadequate draught pow er and impleme nts. Slow land 
p^pirafion“pveirT^ present combination of poor 
draught animals with traditional implements both 
limits cropping intensity and delays the time of 
crop planting. 

(iv) Hon-adoption of modern input s. High-yielding or local 
ii^oved“varities , fertilizers and pesticides have , 
generally been promoted in the past as a complete 
package. Few farmers have been _ prepared to _ risk 
borrowing the cash and fewer still can provide it 
from their own resources i 

(v) Instit utional factors . The principal institutional 
related cbnstrainS^ ^n the past has been the failwe 
of extension to raise basic husbandry standards to 
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the point where farmers could obtain reliable re- 
sults for modern Inputs. In addition the institutions 
concerned with input supply and seasonal credit are 
not particularly effective. Finally there is the 
possible influence of sharecropping. Some 2(^ of 
land appears to be share-cropped thereby leading to 
the danger of sharecropped land being neglected at 
the expense of owned land. 


4.1. The development strategy for agriculture should basi- 
cally aim at harnessing the development potential to the optimum 
extent possible by adopting measures which can have the greatest 
impact on production by removing the constraints to increased 
production. This sails for envolving a suitable technology, 
patricularly for smaller farmers, easy availability of credit, 
proper utilisation of groimd water by spreading the benefits 
to small farms, evaluation of a technology suitable to flood 
prone areas, land reforms, and adequate provision for research 
and extension. 


Strategy for smaller farmers ; 

4.2. In Assam 9C^ of holdings are less than 3 hectares in size 
and SC^ are less than 2 hectares . Thus to a great extent the 
strategy for agricultural development in Assam must be a strategy 
to increase productivity of the small farmer. Most of the 
farmers in Assam are still a±i a traditional level of operation 
and have little or no experience of modern input services. The 
development strategy should, therefore, to start t-rith, take 

into consideration the needs and capabilities of the typical 
farmers and carefully introduce the farmers to modern methods , 
This means that in the early years the farmers may adopt simple 
but improved cultural pracsices which could substantially in- 
crease production thereby laying the basis for the successful 
Introduction of modern Inputs without any .Vjaajor change in pro- 
duction techniques or significant risk to the farmers, 

4.3. Many of the big farmers are already using advanced farm 

techniques, have more resources to invest in their land and have 
better access to credit and input supplies. This group of 
larger farmers, as we^T as the muxo ofitfirprising, smaller far- 

mers, certainly wiil be able to take advantage of modern tech- 



nology Hiu-cn sooner oiiaxi wie majorruy oi larmers ana snouia 

encouraged to do so. 

4.4. About one-third of the farms consist of areas less 
half hectare. These very small farmers together with the ; 
less labourers cannot produce marketable surplus in their ; 
so as to be able to purchase modern inputs . These unfortui 
families will have to rely on non-farm employment or much i 
land- intensive activities to generate income. They need t( 
adopt improved cultural practices, which do not involve an; 
significant cash ei^penditure , and have access to credit at 
reasonable rates. 

4.5, The distribution of land holding in Assam is shown 
in table d:.!. 


Distribution of land holding 


ctare % of holding i of cultivated land 


Below 

0.5 

1.0 

2.0 

3.0 

Over 



Thus there is a clear need to spread the benefits of gr 
vater to small farms on ground of both efficienby and e 
Therefore, development of smaller and cheaper tubewells 
pumps which will be within the reach of small operators 
Sharing water need to be evolved h ois 

Technology for flood 


prone areas 


4.7. In ikssam, a large percentage of cultivated area is 
inundated in the monsoon season. These flood prone areas have 
to adopt cropping patterns designed to avoid period of peak 
risks 3 thus the strategy should be flood avoidance and risk 
minimisation. For flood prone areas, a suitable cropping 
pattern needs to be introduced, the emphasis being given to 
rabi and quick maturing crops xirhich can be harvested before the 
onset of the monsoon. 


4.8. The existing institutional: credit structure in ikasam 
is weak and the use of agricultural credit is negligible. In- 
stitutional credit for agriculture is provided by Co-operative 
Credit Institution and Commercial Banks . The Co-operative 
Credit structure has two wings, one providing short and medium 
term credit, the other long term credit. Commercial Banks 
are relatively ne\'i entrants in the field of agricultural finan- 
cing. There are 663 Gaon Panchayat level Co-operative Socie- 
ties. The problems regarding agricultural credit mainly, are - 

a. credit flow is very low. During 1975 ICharif season 
only about 4000 cultivators received short-term cre- 
dit amounting to rupees ten lakhs only. Longterm 
credit disbursed through the iissam Co-Operative Land 
Mortgage Bank in 1975-765 was Rs.l7 lakhs only; 

b. high level of overdues due to non-re p&yment 5 

c. unsound loans 5 and 

d. in-efficiency of credit institutions. 

In the above background, the strategy for channelising 
credit to the rural areas should be : 

a. strengthening of the new Gaon Panchayat level credit 
societies for operation in short-term credit; 

b. removal of the constraints of operation of the 
commercial banks 5 





determined campaign to recover overdnes^ and 

arrangement of term lending for tube wells and 
other irrigation facilities through commercial 


4,9. Technical rese; ’ ' ‘ ^ ^ 

at the potential and the problems of the weake 
be undertaken. This must have 
and marginal farmers 

a. adaptive research and extension to promote low-cost 
low risk improved practices which are particularly 
suitable for the smallest farmers | 

b. development of small and low cost ground water 
facilities s 


arch and development targetted spi 

— her section: 
special relevance to the 
This "vrould include ; 


research on modernisation of farm implements 5 

simplified and more flexible credit procedures, 

identification of ways to increase the income and 
consumption levels of the landless and submarginal 
farmers who do not have enough land to break out of 
their subsistence economy. 


4,10. Alongxfith the development of small farm technology, 
technology for flood prone areas and the spreading of credit 
facilities, a quick and efficient mechanisam needs to be 
created for transferring technological knowledge to the masses. 
There also need to be an appropriate incentive system which moti 
vates the farmers to adopt' new techniques . 


Extension 


4.11. In order to bridge the gap between the potential and 
actual production, re-organisation of agricultural extension 
facilities needs to be done so as to reflect the level of 
skills of farmers and the resource available to them. The 
majority of Assamese farmers are not very skilled|' they may 
have an excess of family labour but have very little cash to 
invest in production. Hence extension in Assam should concent 



improvement of basic husbandry standards 
fective use of family labour . Modern 
r t-cofliiiiended later 5 when skills have 
lent to benefit from them, and then 
e farmer can afford. Pending resolution 
urrounding the. effectiveness of low 
.der hs Sara conditions, the first modern 
u could to HYVs and seed treatment, with 


Eural Development Agency 

4 . 12 . In addition the strategy has to be such as to provide 
additional employment facilities in the Rural Sector. Partly 
this could be provided^by modernisation of uigriculture. But 
as discussed this is likely to be a somewhat lengthy process. 

experiment has been carried on in ilssara recently by setting 
up a Rural Development i^ency. The main features of the /igency's 
approach are : 

a. it concentrates on the bottom 20 ^ of the population 
(both urban and rural)”, 

b. first priority is given to identifying the needs and 
capabilities of the target groups through socio- 
econcraic surveys at the village level; 

c. its emphasis is on identifying commercially viable 
investment opportunities for the poor which can be 
financed through commercial banks without government 
subsidies: 

d. prototype '’model schemes" are developed and costed 
for replication throughout the State; 

e. importance is attached to proper evaluation and 
control. 

The iigency has been able to develop over 64 prototype 
"model schemes" (Details of which are given in the io mexure-II ) 

/iS may be seen, the”!^- incremental income ratio is extremely 
favourable and there is enough potential in the rural are ae for 
generating incomes and employment through the above approach. ^ 
liXi integrated package of Agricultural Development and non-agri- 
cultural activities of the types identified by the Rural Deve- 
lopraent Aeenev mav, nerhaps , be the answer to employment and 



Land acquired & distributed under land Ceiling 

as on 31.7.1976 

(iiTea in thousand bigha) 

ni strict ilrea of Ceiling Surplus 

^ land acquired 


Distribution of acqui- 
red ceiling surplus land 

No. of Faitil- iJea dis- 
lies tribution 


5510 

23931 

58715 

4240 

21018 

43125 

3640 

41974 


1. Goalpara 

2. ICamrup 

3. Darrang 

4. Lakhimpur 

5. Dibrugarh 

6. Sibsagar 

7. Kowgong 

8. Cachar 


Total 


26 

■jinerore - II 


List of Model Schemes 


. 1 . Basket Making 

2. Bee Keeping 

3. Black Smithy 

4. Broom Man'of acturing 

5. Cane and Barahoo work 

6. Carpentry 

7. Cobbler 

: 8. Country loon with sri 

^ 9. Eri yarn spinning 

' lO. Fish net making 

11. Japi making 
" 12 . Leather Tanning 

13. Pati (mat) Making 

14. Pottery 

: 15. Production of Laichampi 

16. Spinning through ijnber charkha 

17. Tailoring 

18. Tin Smithy 

19. Weaving . 

20. Weaving with cotton mixed eri yarn 

21. Brick manufacturing 
" 22. Rope making unit 

23. Quilt making 
(B) Homstead / agriculture ; 

' 1. Cultivation of Pineapple h-icchs of land 

2. Cultivation of Turmeric J 

3. Ginger Cultivation on one bigha 

4. Eri cultivation on tw Digha of land 
i 5. Kitchen garden 

6. Mulberry Plantation 

' (C) Petty trado and Comge yce 


ndustries 


1. alrecanut vendor 

2. Betlenut vendor 

3. Ghana and Pakouri stall 

4. Chat House 

5. Chira and muri business 

6. Coconut vendor 

7. Firewood depot 

8. Fish vendor 

9. Fruit vendor 

10. Grofsrery shop 

11. Hair cutting saloon 
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12 . 

Hero 

sene 

i vendor 

13. 

Pan 

cum 

st 

ationery ; 

14. 

Proc 

essi 

-ng 

and s ale 

15. 

Read 

y nic 

ide 

garments 

16, 

Rice 

(hand 

pounded ) 

17. 

■lea 

stall 


18. 

Unihr 

ells 

1 r 

epairing 

19. 

Vege 

•HoMp 

u cl 

vendor 

20. 

Cloth busi 

ness 

21. 

-^00 

deaj 

ler 


22. 

Bako 




23. 

Furniture 

making . 


anspo 

rt 



1. 

, Orit 

; T'l 

yii 

'I r:' 

2. 

Buff 

alo 

CO 

.I’t with a 

t.:5 » 

Bull 

0 

Q 

uith cart 


4. Gyclo ropalring 

5. Hand driven cart (thola) 

6. Ricks aif pulling 


(E) Voteriiiarv and Piscicultu:^ 


1. Duck keeping 

2. Goat keeping 

3. Pig roaring 

4. Small Diary unit 

5. Snail fisherman 

6. Poultry 
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AGEICULTUE/i DEVELOP I'® ET I N U.P 


By 

Dr. v.B. Singh 
Department of Economics 
Lucknow University 
LucknowClndia) 


I. Introduction 


Both in the history aM theory of economic development 
the role of agriculture has been identified as the critical 
factor. Agricultural development depends on natural factors, 
tenurial system and technological advanc^rsyent. Since the 
administrative units have become bases for planned and non- 
planned economic development, we have assumed them to be 
regions and sub-regions for the study. Thus Uttar Pradesh 
is our region i and the agro- economic- cumf-administrative 
districts have been suitably combined to form the sub-regions 
So far the natural factors are concerned we have not gone 
into geographical details but confined ourselves to broad 
indicators like rainfall, moisture index and types of soil. 

We believe that to a great extent these factors can be 
modified by irrigation facilities and water management. So 
far the tenurial system is concerned, Zamlndari was abolished 
in U.P. in 1951 and gradually peasant proprietorship has 
become the predominant system. There have been slow and 
uneven growth of agricultural technology in ^ the statei and 
surely there are marked sub-regional variations. 


II. Land Utilization 


Any discussion on agricultural development should stari 
n assessment of land utilisation. During the last two 
s the land utilisation in U.P. has remained almost 
nt, as the increase is only 1 per cent. Ihere are, 
r, significant aub-regional differences, 
in 3 per cent in Eastern and 1,2 per cent in Central 
IS. There is a decline of 5.5 per _ cent in the case of 
■egion. At this stage the respective ftiares of the 
ent sub-regions in the total area of land utilised may 
en s Eastern region 34 per cent? Western region 33 pe 
Central region 18 per cent| Bund^kham r6gion_12 per 
;nd the Hill region 3 per cent. 

dnt of growth Eastern and Western regions n deserve 
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the utmost attention^ x\rhile from the viewpoint of welfare the 
other regions; although the two criteria are interdependent. 

During 1950-51 to 1972-73 the barren and uncultivable 
waste has been reduced from 6 per cent to about 4 per cent of 
the total area under land utilisation. Region-wise decline 
in barren and cultivable waste is the sharpest in the Hill 
gub-regiohj being 78 per centj followed by Bundelkhand, 31 
per cent. This shows a general trend in better utilisation 
of land resource, especially in the Hilly and Rocky sub- 
regions, This trend for U.P. is more true for the land 
falling under the category 'Cultivable Waste' (the total 
being 2.3 million- hectares) as about half of it has been 
brought under cultivation during the period under study, 
a continuation of this trend even permanent pastures and 
other types of grazing land has been reduced in the State 
from 0.4 per cent to 0,3 per cent. Certainly this is not a 
desirable practice. The current fallow has registered a 
decline from 4 per cent to 3.5 per cent. This is also t»ue 
fci* the area under 'Miscellaneous Tree Crops and Groves’ 
which has declined from about 5 per cent to about 2.4 per 
cent. This unfortunate trend is compensated by an increase 
in the forest area from 5.2 per cent to 8.7 per cent, showing 
an increase of more than 70 per cent. On the sub-regional 
level also there is an Increase everywhere, except the Hill 
region which has registered a decline of about 2 per cent. 

The net area sown has increased from 62 per cent (lo.Ol 
million hectares) to 65,7 per cent (16.69 ^million hectares). 
There are sub-regional variations s the Hill ^region ^h 
leader with its record of above 75 per cent increase whereas 
the Western region stands at the bottom with an increase ° 

2.5 per cent. No wonder, because the Western region has been 

a developed one and had already reached a 

It is noteworthy that the non- agricultural utilisation of 

land has increased by about 10 per 

sub-regional variations ares 21 per cent 

and about 15 per cent in the Hill region; and 3 p 

in the rest. 

III. of Land Holdings 

The distribution of the size of Timer's 

operational holdings is glwn g ^ ^•of^anffiSdlngs is 

below 5 hectares. There are regional * felt 

sub-region comes at the top, with mnre fea ipijoring 

closely followed by the Eastern sub-region. . ignoring 





:: cl?'',;. 


' <e7< l-l': f 







0 4 - 0 


ings 


■ 

i 


the Hill sub-region as it is ^natural that agricultural hold**.^ 
will he sEialler. But worse is the picture when we analyse the 
number of holdings below 5 hectares. In tiie state 45 per 
cent of the holdings are below 0.5 hectares. In respect of 
the sub-regional orientation the E s tern region tops (about 
57 per cent) followed by the Wests. ;V (about 39 per cent) and 
the Central (about 37 per cent) regions. Ihe fi|ures for less 
than 1 hectare are about 75 per cent for the Eastern regioUj 
followed by about 70 per cent for the Central, and 58 per cent 
for Western regions. Without further going into this exercise 
one may safely state that the number of holdings below 0,5 
hectares has increased after the redistribution of land, more 
particularly with the inpl€ffi.entation of the 20-Point Programme, 
Here, it should be pointed out that after the implementation 
of the land ceiling, uni er the 20-Point Programme, the family 
land hold ings above 7 hectares should not exist. But the 
data in Table 1 are obviously six year old. Even according 
to these data the larger the size of landholdings (with the 
exception of the last size of landholding, as the range has 
no upper bound), the smaller the number of the landholders, 
and the percentage of the total land area held by them. 

The problem of agricultural workers is a complex one, as 
neither uniform definition has been used in various estimates 
nor such an estimiate can keep pace with the proletarianization 
of agricultural labour.]/ But according to the Uttar Pradesh 
ATthik Samiksha of 1975-76 ( The U.P. Economic Survey s 1975^ 6) 
the percentage of workers engaged in agriculture and allied 
occupations to the total workers is 40.7. The percentage of 
agricultural workers in the Eastern sub-region is above the 
state average (43. 2) and in the Western below the average 
(37.0). With the redistribution of lard to the landless the 
situation cannot materially change, as the plot of land allo- 
tted is small? it is too early to forecast the actual state 
of its cultivation in future. In one respect, however, it 
does make a difference s there is a minimum^base for subsis- 
tence, if the plot is utilised for cultivation. It should, 
simultaneously, be pointed out that due to a series of legal 
and extra- legal devices the large holdings, by and large, 
continue to be operational units. 



1 / Singh, V.B., 'Growth of Capital and Agricultural 

Labour in Uttar Pradesh : A Study of Ballia and Meerut 
Districts', Unpublished Report, 1975,, 
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17. inputs 

¥e have data for the following inputs i (i) irrigation 
(source-wise )3 (ii) fertilizers, (iii) pesticides, (iv) tools 
and machines xor using pesticides, ard (v) agricultural imple- 
inents (man/ animal operated) and madiines (energy based). Unfo- 
rtunately, we do not have figures for hybrid seed, but some 
deductions can be made about its increasing use as it is 
correlated with the use of water and fertilizers, ‘ilrea under 
High Yfelcing Crops' does not throw much light on the problem 
in hand, except the magnitude of increase of High Yielding 
Crops. ^ 

I^^igatio^s We have four sources of irrigation i canal, 
tubewell, well and others.^ The total irrigated area has 
increased from 4.03 million hectares during 1950-61 to 7.00 in 
1972-73. Thus there is an increase of about 75 per cent. In 
this increase, different sources have contributed in different 
ratios. The important points to note are ; first the arefe 
irrigated by canal was about 46 per cent of the total in the 
year 1950-51, which has declined to about 35 per cent of the 
total area in 1972-73. Second, to the contrary, 6.7 per cent 
of the total irrigated area was served by tutewells in 1950-51, 
but in 1972-73 this percentage has increased to over 37.3. 

Thus, the tubavrell irrigation has increased by about 5.5 times. 
Third, the share of well- Irrigated area was about 48 per cent, 
which has declined to about 25 per cent. Fourth, the other 
sources irrigated 0.3 per cent of the total irrigated area in 
1960-51 which has increased to about 5 per cent in the year 
1972-73. In conclusion we may say that the total irrigated 
area has increased in which tubewells are playing the leading 
role,- 

The breakup of the total area irrigated in the state 
during 1960-51 to 1972-73, on the twin criteria of distribution 
by region and source, gives an Interesting picture. The growth 
of the canal irrigation during the period under review is as 
follows § Eastern region 314 percent, Bundelkhand 96 per cent, 


VA 


^ During 1968-69 to 1972-73 the area under Hybrid Bajra 
has increased 578 per centi exotic paddy by 221 per centj 
and High-yielding wheat by 141 per cent tidiereas there has 
been a decline under Hybrid maize and Hybrid Jwar by 77 
per cent and 93 per cent respectively, 

3/ 'Others' include reservoirs, taiflts and lakes. 
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Hill region 58 per cent. Central region 19 per cent and Western 
region 5 pe^r cent. The late starters have a higher growth rate 
with the exception of the Central region? and the Western 
region shows a low rate because of high base. However, the 
growth of different sources of irrigation have to do something 
with natural endowment. This is why in the Kill region it is 
not the canal or well or tanks and J.ukes but tubewell that has 
developed the fastest. The growth cf tubewell irrigation in 
descending order is as follows 3 Hi2 3 region 181,343 per cent; 
Central region 42.347 per cent; Eastern region 10,604 per cent; 
Bundelkhand 15.77 per cent and Western region 4.82 per cent. 

The distribution of well- irrigation is as follows s Hill region 
16.9 per cent? Bundelkhand region 6.4 per cent; Eastern region 
40 pBr cGHtg Wostorn rogion 26 per esnt snd Coiitral rGgion 15 
per cent, llie growth of irrigation through lakes and tanks 
during the period 1953-54 to 1972-73 is as follows? Hill 38.00 
per cent; Bundelkhand 4.88 per cent; Eastern 3.7 per cent; 

Central region 22 per cent and Western region 6 per cent. 

The net area irrigated by reservoir is constantlyJVanishing, 
in the western region, the area irrigated by 
declined to one third during 1953-54 to 1966-67. Simil^iys 
in the Central region it has come down to ^ 

the figure of 1953-54 to 1961-62. Jh "the ^uddelkhand it has 

been reduced to one eighth during +Sfnt?Ath 

Eastern region during 1970-71 it has one hundred and 
of 1950-51 figure. In the Hill region, the reservoirs do not 
exist' but even in the other regions they 

^Sisherin the early seventies with the exception of Bundel- 
khand region. 

It is pertinent to point out, even in passings that for 
ntn i«?dne qOTolus labour for creating physical assets, in ^e 
e will boost up production, .i^oone and a^lcyoent 

and will have an anti- Inflatlonwy vast 

lakes, tanks and reservoirs, P1°L ThS is the 

possibilities in the State and district Plans, ihis is 

meaning of generating productive e^loy * 
been enphasized in the Fifth Five Year Plan. 

11. Fartlllzera -. Ihere are three 
fertilizers % Nitrogen (N 2)9 Phosphate ^^ 2 ^ 5 ^ 

KdDa). Dia flg®es for the oonsunptlon of 

available since 195^®T „'^f^sitTOge*U 2 )°Sas*lnSeased by 18 
for U.P. .'ni%=°fbf*“\^?3!7rShSe ® that of phosphate | 

ras“lnfre^sel ITO Sis. The oonsusptlon of potassi™ | 
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(PpOc) has increased 24 times during 1966-67 and 1972-73. Ihe 
total consuirption of the three has increased by 25 times. This 
may be because of the low basej nevertheless the trend is 

urnDistahen. 

The regional variation of the consunption of Nitrogenj 
in descSnding order, iss Bundelkhand 167 times | Hill 54 times ] 
Central and Eastern 18 times each ani the Western 14 times. 

The consunption of phosphate in descending order iss Eastern 
323 times 5 Hill and Bundelkhand 272 times | Western 182 times 
and Central 91 times. The consumption of Potassium iss Central 
170 times I Bundelkhand 79 times| Hill 33 times and Western and 
Eastern 23 times each. The overall consuiiption in Bundelkhand 
is high. This seems to be correlated with the rapid increase 
in irrigated area. 

iii. Pesticides g The high consumption of irrigation faci- 
lities and fertllliers normally leads to better use of pesticides 
The available figures for the consuEipt ion of pesticides for t 

whole of U.P. and not for different regions. The intensity of 
the consunp tion patterns of the various pesticides are in the 
following order for the period 1951-52 to 1970-71 s seed- 
treating chemicals has increased by 83 tin;es| dusts 20_times 
and emulsions 16 times. The combined consunption of ell the 
pesticides has increased by about 55 times — seed- treating 


Number 


Type of pja chine 


k. P0I\IER OPERilTH!) 

i. Conventional type 
ii. Low- volume type 


Total 
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Type of Machine 


Number 


mNUmY OPERATED 

i. Hand Dusters 

ii. Foot Sprayers 

iii. Rocking Sprayers 

iv. Knap-sack Sprayers 
V. Seed Dressers 
vi. Fumigating Pumps 

Total 


10,258 
8,900 
3,710 
1,934 
1,377 
3, 298 

29,477 


Grand Total 


I Sources Plant Protection Service, U.P., Lucknow. 


36,504 


iv. LlanlJ^rotec t io a-_Services s Consequently, the total 
area covered by Plant Protection Service has increased from 20.85 
lakh^ acres to 177.62 lakh acres during 1961-62 to 1970-71. 

This means an increase of more than 8 times. But in this 
increase the share of the area covered by the State Plant 
Protection Service has increased from about 4.0 lakh acres to 
about 29.5 lakh acres, i.e. by more than 7 tinges 5 whereas the 
area served by non- state agencies has increased from about 17 
lakh acres to 1481akh acres, i.e, more than 8 times. The 
obvious conclusion is that the plant protection services in both 
State and non-State sectors have not appreciably grown; and the 
share of the state has declined from 19 to 17 per cent; idiereas 
that of the non-state sector has increased from 81 per cent to 
83 per cent. Thus the rate of growth in the private sector has 
an edge over the State sector. 

V. Output 

Now we are in a position to assess ihe trends in output. 
This we propose to do under the following heads; (a) Total 
food ^3 (b) Cereals, Cc) Pulses, (d) Oilseeds, and (e) Come- 
rcial crops — Jute, Cotton, Sugarcane and Potato. 


4 / This group consists of Rice, Jwar, Bajra, Pfeize, Mandua, 
Sawan, Kodon, Kakun, Kutaki, Urd, Mcong, MDth, Ifceat, Barley, 
Gram, Peas, Arhar and Masoor. 



(a) Total Food, s During 1950-51 iiie total food product ion 
of U.P. was 11.8 million metric tonnes which reached the highest 
during 1970-71, when it was 19.5 million metric tonnes. But 
during the period of reference there have been fluctuations. 

Ihe overall annual rate of growth has been 1.9 per cent. This 
is too low a figure for a predominantly agricultural state, 
which cannot be concealed by the high rat® of growth attained by 
certain affluent pockets. 

This rate of growth is partly attributed to the marginal 
increase in area, but mainly to per hectare yield, because the 
area has increased from 17.1 million hectares to 19.3 million 
hectares only, with an annual growth rate of 0.53 per cent^ 
whereas the yield per hectare has increased from 6.89 quintals 
to 9.38 quintals with an annual rate of growth of 1.35 per 
cent, which is attributable to the increased inputs. 

Ihe regional annual rates of growth (compounded) for the 
period 1950-51 to 1972-73 of output, area, yield per hecj|are 
for total food is given in Table 3. 

Table 3 


Yield 
per heC' 
tare _ 


Output 


Retion 


Wes tern 

Central 

Bundelkhand 

Eastern 

Hill 

U.P. 



Ifeeat is the major food crop productioh. The state has 
registered^an increase of product ion by more than 2.8 tonnes, 
with the annual rate of growth (conipgunded) 4.5 per centj while 
tiie area under this erop has increased by about 1.8 tonnes with 
a compound rate of growth of 2.7 per cent. 

The regional break up of the rate of growth of production 
in descending order is as followss l/estern 5,0 per cent, Bunde- 
Ikhand 4.2 per cent, Eastern and Hill 4.1 per cent and Central 
3.7 per cent. 

The average per hectare yield has increased from 8,21 
quintals to 12.25 quintals during the reference period, with 
a growth rate of 1.8 per cent per annum. The region-wise break 
up of the growth rate, in descending order, is as followss 
western 2.2, Bundelkhand 1.6, Hill 1.4, Eastern 1.3 and Central 
1.1 per cent. 

In each region, however, the contribution of area is ^re 
than that of the per hectare yield of wheat as may be seeh in 
Table 4. 


Table 4 


Output Area 


Western 

Central 

Bundelkhand 

Eastern 

Hill 

U.P. 


ce is next to wheat. In l^e state ^e total 

has increased from 7.5 lakh ISc^IaLd^y ® 

rsnee period. The production of. nSr Snb ^ 

ent with an annual rate of growth as 
onal variations, in descending oMer, 

cent, Western 3.0 per cent. Central 2. P fig-OTss 

1 Q nonf And Hill 1*0 per cent, mesa xignres 

re me point that the iupact of Green Eevolutlon has 
nlv in resnect of wheat and maize. 



Uie area \inder rice cultivation has increased from 38.5 
iflkh hectares to 43.7 with an annual rate of growth of 0.5 per 
pnt There have been regional variations, in descending order, 
<!hown belo ¥3 Bundelkhsnd 2.1 per cent. Western 1.0 per cent, 
Sntral 0.6 per cent, Hill 0.5 per cent and Eastern 0.3 per cent. 

The average yield of rice per hectare has fluctuated over 
the period— the trough being 4.4 quintals per hectare in 1951-52, 
ind the peak being 8.16 in 1970-71. The yield has increased 
nnlv by 1.3 times, with 1.6 per cent as annual growth rate. 

The regional variations in growth rate are s Western 2.0 per 
cent. Central 1.7 per cent. Eastern 1.6 per cent, Bundelkh^d 
1 s ner cent and Hill region registering a negligible growth 


Yield 

per 

hectare 


Output 


Begion 


Western 

Central 

Bundelkhand 

Eastern 

Hill 

U.P. 



Western 

Central 

Bundelkhand 

Eastern 

Hill 

U.P. 


own a reverse trend. Its f 

n^'es to 13.6) and area (from 8.3 lakh hector 

cask. The former has 

al growth rate of 3.2 per cent, while the 
6d hy 1.7 times with an annual growth ^ate 
Both in production and area, 
mte of growth of production at P°^ ^7;,” 
t"4.4 per cent) and the Western region (with 
e'ner cent rates of growth, ^resp actively) 

;e Extern region comes percent 

hfiine 1.2 per cent and 1.1 per cenu 


^tribution of area to ouz] 

' hectares may t*® because 
investment and depending 
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Eegion 


Area 


western 

Central 

Bund elkh end 

Eastern 

Hill 

U.P. 


ally left out other food, crops since 
"u the total supply. But it may he _ 
which was once poor oan-s food, has insroasad 
i 6.7 lakh metrie tonnes to 7.2. 

in providing protein in a 

The habit of pulse consun|)t ion 
For example, in Eastern 
minant whereas in Western 
occasionally used. ^ 

.n various forms, including 


We have intent! 
they play a minor role in 
added that Bacra, 
in production from 

Pulses play an 

predominantly vegetar _ ^ 

varies in U.P. from region to region 
U.P. the consumption of ^*rhar is pne 
U.P,. it is Urd. Pbong and tesoor_ar 
is used not mainly as pulse hut also 
the preparation of sweets. 

Therefore, it is of significan 
fall in both output under pu 

being 0.15 per cent and 0.93 
the total area under pulses 
was 30.2 lakh metric tonnes, cor 
1972-73 are 35.1 lakh 
respectively. However, the ^ect 
positive result- 0.78 per ^ent per = 
variations— Western U.P. at tt 

cent annual rate of growth, 
negative record— 0,35 per cent per c 

Under pulses, gram^and J 

crops. The production of g^am _ 

1950.51 it was 14.5 

Bie increase has ^ent^ 1 

Western a 
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have been falls in production by 4,2 per cent, 33.6 per cent and 
17. 0 p er cent, r esp set ively, whereas in Bundelkhand and Central 
regions there have been Increases by 41.3 per cent and 16 6 
per cent, respectively. . ihe area under gram has fallen from 
24.4 lakh hectares in 1960-51 to about 19.2 lakh hectares 
1972-73 with an average annual rate of decline as 1.03 per cent. 


The contribution of area and yield per hectare of gram to 
output IS shown in Tables. 


Table 8 


Regions 

AmUi’iL 

Output 

BATE OF GROm (.« 

; lield: ; : 

. Area-:;,;, vv 

^ ' hectare : ^ 

Western 

- 1.76 

- 3.32f - 

• 1.62 

Central 

0.67 

- 0.50 

1.18 

Bundelkhand 

1.51 

0.81 


Eastern 

- 0.18 

- 0.93 

yy 

Hill 

- 0.80 

0. 75 

yyy-^ 

U.P. 

0.02 

- 1.03 

1.07 


The contribution of per hectare yield is positive in the 
State as well as in the regions with the exception of the Hill, 
whereas the contribution of area has been nasgative except in 
Bundelkhand and Hill regions. 


Arhar is the most widely consumed pulse aincng all types 
of pulses, even then it lags behind gram and other pulses in 
respect of output and area. !Ihe reason being that arhar can be 
consumed only in the form of pulse and in no other form, lonlike 
gram, moong etc. The overall production of arhar in U.P, has 
increased to some extent during the period of reference. In 
1960-51 the production was 7.4 lakh metric tonnes, which 
increased by about 17 per cent, raising the production to 8.7 
lakh metric tonnes in 1972-73. The annual growth rate has, 
however, been as lov 7 as 0.67 per cent,, in the face of rising 
population. The maximum increase in the production has been in 
Bundelkhand region T^en the production has more than doubled 
with a high growth rate of 3.8 per cent per annum. Bie 
production has marginally fallen in the Western region, but 
sharply fallen in the Hill region by about 80 per cent with, a 
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negative annual growth rate of 6.8 per cent. Ihe remaining 
regions show an improvement in production. 

The area under cultivation was 6.5 lakh hectares in ^ ^ ^ ^ 
1950-51 and it declined to 5.6 i in 1972-73. This decline in 
area is mainly due to the single use ofj and low returns from 
grhar. The area has declined in three regionsj but it has inere? 
sed fairly in the Bundelkhard and in the Eastern regions. 

The yield per hectare haSs howeverj increased significa- 
ntly. It has increased by 1.3 per cent per annum in the State, 
while 2.7 per cent per annum in the Bundelkhand region. It has 
declined only in the Hill region from 21.26 quintals per hectare 
in 1950-61 to 17,66 quintals per hectare in 3972-73. 

The contribution of area and yield per hectare to the 
output of ilrhor is shown in Table 9. 

Table 9 . 
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Regions 


Western 

Central 

Bundelkhand 

Eastern 

Hill 

U.P. 


Yield 


Output 

Area 

' i par:.. 





- 1.43 

- 2.63 

V 1.12 

0.72 

- 0.71 

1.45 

3.80 

1.04 

2.73 

1.76 

0.48 

-1.27: 

- 6.77 

- 6.01 

- 0.80 : 

0.67 

- 0.60 

: / 1.28.: 


It is obvious from the table that the contribution of 
yield per hectare has an edge over area under cultivation. 

Besides gram and arhar there are o^er pulses ^rd, 

kbong, Jfesoor, whose production ?iain 

Ltric tinnes in 1950-51 t?, ^°?®®^?ar|nc?eSS^by Sore 

1972-73. This means that Jie Production ^ 

than 3 times during the refe^a^aa per^d. p 

Urd and Moong had, however, ® gf^^Jell to se!! 

87.0 thousand metric tonnes m 3950-61, which ten to oo. 
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mPtrie tonnes in 1972-73— a fall of about 34 per cent, 
thousand^me production fell from 5.8 thousand 

Stric tonnes to 3.23 registering a fall of about 35 per cent. 

m- same trend is found for the area under cultivation of 
c m:ilses llie nrea has increased in the case of Masoor 

^®\^^flll6n in the case of Urd and MDong. The increase has 

wn^nbout 16 per cent in case of Masoor. Ihe respective 
falls in the case of Urd and Ifcong ares 62.2 per cent and 66.7 

per cent. 

The irieia per hectare has shown an increasing tj^nd in 
.11 thSi ?ilses! It has increased with an annnal rate of 

growth of 2.8 per cent in interesting to note that the 

ler cent in the case tfend in each sub- 

production o ^.^^rage yield per hectare of urd has 

region of u.P. The wi-i-h o 2 oer cent per annum 

increased marginally in .-i-i' T,ggion has shown an annual 

rate of grow® f ^J?|rTaSl"cS?ral regions 

growth rate of 1.4 pSi. ceni. qtate average gives 

have also shown an increasing Eastern region shows a 

a low figure thf case of roong 

negative trend, In the Western region, 

has gone down. It has Pall shortafee in the supply 

One can safely concluae ^^Lg^ant rate of per hectare yield 

of pulses is ft pulse" cultivation. 

hut because of the foil Q^een Revolution has not 

It may further be added that the ureen n«vu 

touched the pulses. 

nil seeds s Besides cereals and in 

contribute significantly '''° types of oil seeds— ground- 

the State. Weh have, in all, types o 

nut, rapseed and mustard, increased from 1.8 

production of oilseeds ih the S ^ 1972-73, registering 

lakh metric tonnes in 1950- ^ annual 3?ate of 

a total growth of about 1 P , region has shown a growth 

growth of 3.81 per cent, ^e western^^^g 

of about 208 regions show around 13.5 per cent 

growth.- The Central and Hill regions^^^^ 

growth., with 3,82 and C*®® „Qgji.|;ers a rise of TO^per 

respectively. The ,._f rate of growth. Only in Ihe 

cent with 2.28 per cent declined, and it dropped 

Bundelkhand region me f?om 23.5. The rate of decline 

to 15.1 thousand metric tonr.es from 
is 1.91 per cent per annum. 
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!Ehe area 'under cultivation oi oilseeds nas approxiitateiy 
doubled during 1950-51 and 1972-73. It grew from 3.5 to 6.6 
lakh hectares with an annual rate of growth of 2.83 per cent. 
Here the regional variations are not in accordance with the 
variations in the production of oil seeds. In the central and 
Western legions 3 the area has increased by about 169 and 162 
per cents their respective annual rates of growth being 4.42 an 
4 32 per cent. In the Eastern region the corresponding increas 
is about 72 oer cent, with 2.52 per cent as the annual rate of 
growth. Ihe^Hill region shows a rise by 61 per cent with an 
Uual rate of growth of 2.07 per cent. The area under cultiva. 
tion in Bundelkhand has declined by about 30 per centj with a 
negative annual growlbh rate of 1.55 per cent. 

The yield per hectare in the State has increased at the 
rate of 0 95 per cent per annum. Bie maximum increase has been 
Registered in\he Hill region, followed by the Western region; 

the respective annual rates of growth vllld^er 

cent. The remaining regions nave shown a fall^in the yield per 
hectare. The regional variations in the annual rates of fallg 
in descending order, is as follows s Eastern 0.24 per cent, 
Bundelkhand 0.37 and the Central 0.59 per cent. 

The contribution of area and yield per hectare, to the 
4 -^+-rvT r^■p nil ofiPid.c! is sivett in Table lo. 


MUAL R. 


Output 


Western 

Central 

Bund elkh and 

Eastern 

Hill 

U.P. 



Groundnut s The production of groundnut in the state has 
increased from 1.03 lakh metric tonnes to 2.87, which means a 
rise of over 183 per cent with^an annual rate of growth at 4.6 
per cent. The production has increased in each sub-region, and 
the maximum rise has been as high as 255 per cent in the Western 
region. The area under cultivation in the state hos increased 
from 89.1 thousand hectares in 1950-51 to 314.9 in 1972-73 
showing an increase i of over 253 per cent, with 6.6 per cent 
annual rate of growth, wgain the Western region take*s the lead 
over the rest of the regions, and the increase has been in the 
order of 347 per cent. It is interesting to observe that in 
spite of high growth, both in production and area under culti- 
vation of groundnut, the yield per hectare has constantly 
declined in the State and its sub-regions. Table 11 clearly 
explains the situation. 


Yield 

per 

hectare 


Output 


Regions 


Western 

Central 

Bund elkh and 

Eastern 

Hill 

U.P. 


Something is radically wrong _with the cultivation of 
groundnut, since the per hectare yield is declining in all th 
regions. This must be corrected. 

mustard in the State has increased from 43.1 thousand metric 
tonnes to 119.1 during the reference period showing a rise of 
over 177 per cent, with an annual rate of growth at x.o per 
cent. The Central and Bundelkhand regions are the 
contributors. In these regions the 
over 344 per cent in each case. The rest of 
show significant rise. The area ^ffider 

has increased by 87 per cent, with Bundelkhand 

2.8 per cent. The maximum increase being in the BunaeiKnana 







Output 


Regions 


Western 

Central 

Bund elkhand 

Eastern 

Hill 

U.P. 


oduction of linseed in the State has 
Howeverg both in the Western and hill ^ 
n has doubled and marginally increased in 
Even then the State shows a decline. This 
't that in the rest of the regionsij nanielyi 
Bundelkhand the production has f srply 

s well as in the sub-regions, wlien the 
th 6 a.r ea ■ tindBr ■■ cult i v s t io n. hs s , also ; ^ 
n the region when the production declined 
iased. In addition to this the 
declined, in the State _ it has declined 
nsr annum and the maximum decline has 
! at the rate pf 2.3 per cent per annum, 
eld per hectare which is responsible fc 
reduction. 

r Sfenin ^“stafo 

Su regions, 

eased. Ihe production of castor has 


Linseed ; Bie pr 
marginally declined, 
regions the productio 
the Eastern region, 
is because of the f 
the Central and the 
declined. In the state a 
production has increased, 
increased. Further, in 
the area has also decre 
hectare has everywhere - 
the rate of 1.8 per cent p 
been in the Hill region 
Thus it is mainly the yi 
regional variations in p 





Yield 


output 


Western 
Central 
Bund elkh and 
Eastern 
Hill - ^ 

U.P. 




1116 constancy of th6 yield per' hsctare shows that sqnal 
efforts hav0 "boon I2ia.d0 in each region® 

■ x% The production of cotton in the State has decli- 
4 I 75 thousand metric tonnes to 36.7. 'Hne rate^of 
foil Vinq been 0.83 per cent per annum. The Western region 

tall has.becn^ p^^^ total produce. It is important, 

on hss inerGossd in ths CGHtral ond ths 

has fallen in the other two. Ihe 

fail has been in the Bundelkhand region where the 

- j but the area under cultiva- 

thousand hectares in 1960-51 
f growth per annum is at 0,38 
about 98 per cent of the 
The area in the Hill region has 

rate of 13.32'per cent per 

The yield per hectare has feU®^ ■ 

22 ^er cent per annum. The maximum 

in the Bundelkhand iregion, 

4 table showing the contribu- 
and^yield per 'hectare to the output for various 
iven below 5 


Cotton 
ned from dl. ' 

contributes 98 p 
to note that the _ 

Eastern regions, whi] 

production is constantly falling 
tion has increased. It was 42.8 
and 46,7 in 1972-73. Ohe rate o 
per cent. The Western region covers 
total area under cultivation 
sharply fallen at a i — - 
in negligible production, 
the State at the rate of 1 
increase in the yield per hectare^ is 
followed by the Eastern region 
tion of area 
regions is g 


able 44 


NNUilL BAT B^OF 


Yield 

per 

.hects.?®. 


Output 


Western ■ 

Central 

Bendelkhand 

Eastern 

Hill 

U.P. 


has contributed 


reveals that in 2 regions area 
3 the per hectare yre, 

OS2! Tobacco is 

glons, wWeb Sl^overail production ■ 
tte figure for 3560.51 was 









metric tonnes which fell to 10.8 during 1972-73. Ehe annual rate 
of fall has been 0 81 per cent per annui. Ihis falling tSndeSoy 

hss b;© 611 ^ 1313 liit 3 Insd. in 63 cli sub-r 6 gion of U.P» Tho .aros undoi* 

eultivation has also fallen in the state and its sub-re-gions. In 
1950-519 17.2 thousand hectares was under cultivation in the 
Stgte and this figure fell to about 11.1 in 1972-73. Ihe negative 
grow til rate has been 1.91 per cent annually. The yield per 
hectare has increased in the State and in all the regions except 
one, namely the Hill. In the state the rate of increase has been 
1.12 per cent per annum and it is exactly 1.4 per cent in each 
region. In Hill region the rate of fall is 0.01 per cent. 

The contribution of area and yield per hectare to the 
output of tobacco is shown in Table 15. 


Table 15 


Output 


Yield 


hectare 


Western 

Central 

Bund elkh and 

Eastern 

Hill 

U.P. 


The table reveals that both output and area under culti- 
vation have fallen in the state and its sub-regions g but the 
yield per hectare has increased everywherej except in the Hill 
region. 

Suearca neg Uttar Pradesh is one of the largest _produccrs 
of sugarcane in the country. In 1950-51 the production was 29.5 
million metric tonnes, "tfoldh increased to 56.7 in 1972-73— an 
increase of over 93 per cent, with 2.9 per cent annual rate of 
growth. The largest producer being the Western region, with its 
share of over 61 per cent of the total output, followed by the 
Eastern region with a share of 23 per cent. A negligible share 
(0.2 per cent) is contributed by the Bundelkhand region. The 
production in each sub-region has increased, the maximum being 
in the Hill region, with an annual rate of growth of 9.07 per 





23 s- 


m, 1 , e T’otrpalq that the contribution of yield pc-r 

The above table reveaxs uiai- wic ^ +.hc(t nf tho area 

hectare to tee totsl “g- n its sub-regions, wlte 

™aer cultiyation in „h6re the area has contributed 

the exception of the Hiii 

about 8 times more than per hectare yield. 

Potatoi me data about if Slhe" 

and yield per hectare P°*?f us'ual forn, is directly 

only potato has more than doubled in 

consumed. The P^oducuion uj. pw Hill, where it has 

the State and its sub-regions, LSe outout ias 6.4 lakh 

increased “03?e _ than six tiaes^ lbe S^ ^^^^^^ figure in 1972-73 
metric tonnes in 1950-51 and and the Eastern 

was 16.0 lakh metric tonnes. The western am^ 

regions ^re^the m.ain- pr^ncers of^p^^ cultivation 

cultivated in the Bundelkhcn g StatSj which 

ircrSfed*rr7?“^rusa?/Sefte?;shn 197.-73. In the Hill 


cent, 


In 1950-51, the area under cultivation in the^State was 
c; 7 lakh hectares, which increased to 7,4 in 1972-73, The 

increased by 30 per cent with 1.1 per cent rate of growth _ 
ner annum which is the maximum in the Iii..l region, ^touching 7.7 
ner cent. The yield has increased from 291.1 quintals per 
hectare to 433.7 during the reference period, _the per annum rate 
nf growth being 1.75 per cent. The contribution of area under 
cultivation and the yield per hectare to the output oi sugarcane 
is shown in Table 16. 


Table 16 


Region 


Western 

Central 

Bund elkh and 

Eastern 

Hill 

U.P. 




Output 


2.82 

2.14 

1.57 

3.11 

9.07 

2.88 


Yield 
per 

hectare 


1.66 
1.33 
0,94 
2 , 21 
1.31 
1.75 


R.iTE OF ' 


Area 


1.14 

0.80 

0.62 

0.88 

7.74 

1.11 



region +he area has increased more than 9 times. Bie increases 
in the rest of the regions vary between 80 to 120 per cent. The 
yield per hectare of potato was 78.08 quintals in the State, 
which increased to 93.13 during the reference period. Table 17 
presents annual rates of growth (compounded) in the output, 
the area under cultivation and the per hectare yield. 

Table 17 


The intensity of land utilisation is reflected 

The crop intensity is 
to the net ar 


number of crops during a year 
as the percentage of total cropped area 
Thus the formula iss 

Total cropped area 

Cron Intensity = 

^ Net area sown 


It is noteworthy ^ that crop 
related to labour requirement pe. 
cannot be practised with all cro, 
arhar are one-year crops, theref 


Regions 


AffilUil bate of GROltfTH 

field 

Output Area ger 

hectare 

Western 


4.53 

3.76 

0.74 

Central 


3.51 

2.80 

0.69 

Bund elkh and 


3.73 

3.28 

0.44 

Eastern 


3.62 

2.54 

1.05 

Hill 


8.22 

10. 14 

- 1.74 

U.P. 


4,05 

3.26 

0.77 



Crop intensity is directly related to the output and 
The h: gher the value of crop intensity, the higher 
0 level of production. 

intensity of cropping in the state has increased from 
050-51 to S2, 05 per cent in 1972-73— a rise of 37.00 
The Hill region has registered the maximum rise of 
r cent, Tne crop intensity increased from 37.67 to 
cent, during the period of reference. In the _ 
id and the Eastern regions, the overall growth in 
.ntenslty has been around 76 per cent. The Central 
■istered a grov^th of about 30 per cent, while the 
^gion stands at the lowest with a rise of only 6.6 per 


le 18 gives the value of crop intensity for various 
n different years and its annual rate of growth. 

Table 18. 


Annual 
rate o 
growth 


I I'ITENSI^ 

1966- 1960- 1965- 

56 61 66 


Regions 


Western 

Central 

Bundelkhand. 

Eastern 

Hill 

U.P. 


the Hill region the intensity 
te of 2.76 per cent per annum. 
_egions, the annual rate of 
The Central regioii^with 

thrEastern with 0.28 per ce 

go , wher e: the corr espond ing ^f i gur e 

nteresting to oos erve^that ^ th . 

"^^^lastern region registers th 
intensity of cropping. _xhi 
ouble or multiple cropping 


The table reveals that in 
of cropping has grown at the ra 
In the Western and Bundelkhana - 
growth has been 2.5 P®r cent. 

per cent, annual rate of growth, 

fall below the State average 
is 1.38 per cent. It is ii-- 
Bundelkhand region registers a 
the lowest crop ir^tensity and the 
lowest rate of growth with a h g 
in these regions the practice 
has not been very popular. 





An Approx imati o n to Concl-uslon 


From the organisational viewpoint we find that peasant 
nroprietorship is the dominant form of land tenure in U.P. 

But the concentration of land is acute. Seventy five per 
cent of the total area of landholdings Is below 5 hectares. 
Bierefore it is inherent in the system that technological 
advantage cannot be equally avai-led by different categories * 
landholders unless suitable organisational changes 5 comcarab: 
with the genius ard traditions of a given group of cultivate: 
are introduced. If we undertake an exercise in identifying^ 
the factors responsible for growth of output, we find that i 
the Hill region', the area under land utilisation has decline 
by 3 per cent, but has increased in other regions—Eastern U 
standing at the top with 2.8 pe: 
growth of total food production 
Hill region is 94 per cent, 
only 33 per cent. Irrigation, 

the Hill area, 

per cent x^rhereas in the 
connected writh the cons 
increased by 7486 ~ per 
Eastern U.P. it is r::2200- 

Ihen the crucial factors :^are5 
quate input of fertilizers. These 
small and marginal farmers unless _s 
organised. Further, with increasin 
maintenance of bullocks, mechanisat 


ir cent increase. But in the 
i, the progress registered in th' 
whereas in the Eastern region it i; 

s 5 however, provides a clue. In 

the total irrigated area has increased by ,114 
Eastern U.P. it is only 30. This is 
ticn of fertilizers which has 
t in the Hill region, whereas in the 
the State average being 19000 per ce, 

ement and ade- 
d e a v a i j a bl e to 
rativec are 



.ppendix I 


NOTE ON JdETHODOLOGY 


From tiles ©^sources tne aata were tauuxatcd icr luv 

and its sub-regions. The entire calculations have be'n xnade 
with the help of desk calculator. Laterj the Mcro-2200 
cosputer was mainly used for compounded annual rates of growti 
The figures in the tables have been rounded off for the sake 
of sinplicity. But the proper degree of approximation has 
always been taken into account. Throughout the study, it has 
been the main consideration that the generality of the date 
is not lost. The trends have been determined mainly on the 
basis of 3 yearly moving averages. 

The analysis of data has been related to the tenurial 
conditions, the pattern of lard holdings, the relation of out, 
with leading inputs. An atteupt has been made to explain the 

sources of agricultural growth in the state and its sub-^regio 


DjSVSLQPMENT IW MA DHY.A PR^^ESH 

A STUDY OF rates, PATTSPJ AND PRODUCTION RELATIONS 
. 1950-51 to 1973-74 ‘ 


*SHRI peak ASH, Reader, 

Economics Department, 
North-Eastern Hill University, 
Shillong - 793 001 " 

j., attached to agriculture and its role in 

aSs^hoth^ir^ilte- tSr degrees of emphl 

--iteiature ana policy through time. Three dist- 

distinguished in the literature 


of last _ three decades or so. (Streeten, P., Ref .6). During 
the period from the end of the Second Vforld War to the miS® 
fifties 3 agriculture was supposed to play a secondary roie 
of providing^labour 3 ra¥ materials and other resources to 
develop m^ufacturing and other activities. During the next 
decade, the emphasis shifted from industrialisation to balan- 
ced growth. But recently, the role of agriculture in the 
growth process oi developing economies as a generator of* ew— 
plo 3 nnent opportunities for the ever rising number of job seek- 
ers and ^ as the single largest contributor 'to the national 
output is greatly highlighted. The swing in favour of agri- 
culture has _ been accompanied by a shift in policy regarding 
the allocation of invest ible resources between agricultural 
and non- agricultural sectors of the economy. 

. the national economies of the developing countries, 

their agriculture is also characterised by dualism. Progress- 
ive farm production for the market is surrounded by the tradi- 
tional subsistence cultivation. Besides, different regions 
differ sharply in resource endowment T,Hiich accounts for a 
major .share of the existing regional inequalities in agricuJ- 
tural development. These inequalities have tended to further 
accentuate by the developmental efforts that have remained 
concentrated mainly in regions richly endowed with the natural 
resources like more fertile soil, better irrigational facili- 
ties, etc. Though agriculture and household industries have 
been assumed to take care of the regional development in the 
planned programmes, the scarcity of resources and the conside- 
rations of productivity of investment have caused an extension 
of the principle of selectivity in the choice of growth centres 


* All data for the paper have been processed by Mr. P. Rajan, 
Lecturer, Department of Economics, Union Christian College, 
Barapani (Shillong). For all practical purposes, he may be 
considered a co-author of the paper. 



from industries to agriculture. Such an approach to develop- 
ment has created rural regional inequalities which are similar 
to those created by the concentration of industries in few 
urban regions . (Ref .4). 

The regional inequalities of agricult^ural development 
can be reduced only if the backward regions are enabled" to 
quicken the pace of development. Besides 5 a vast and agricul- 
tural country like India can attain an appreciable degree of 
agricultural development only if the process of growth spreads 
throughout and it embraces all the major crops of different 
regions of the country. The attainment of this objective ne- 
cessitates a detailed examination of the problems 5 processes, 
trends and patterns of agricultural development in each indi- 
vidual region of the country. The present study atterapts to 
analyse the rates and pattern of agricultural development and 
the relationships between output and the modern factor inputs 
in the state of Madhya Pradesh which is almost as varied in 
agro-climatic conditions as the country as a whole. 

Broad outlines of the ensuing ana-lysis are as follo^rs; 
Section I analyses the rates and pattern of agricultural deve- 
lopment. Section II is devoted to the analysis of the relat- 
ionship between output and factor inputs both for time series 
and cross section data. Last section contains conclusions 
and resume. Sources of data and assumptions relating to them 


Ra tes of Agricultural Development : 

Recent experience in India has highlighted the impo: 
tance of agriculture in the groxrth process of tne economy. 
It sho-^rs that whenever the agricultural sector records a S' 
stantial increase in its production, it is accompanied by , 
all-round prosperity in the economy as a whole, and on the 
other hand, whenever the agricultural sector performs 
in terms of production and its growth, it lowers dot-m trie 
over all performance of the entire economy. This is true 
about the state of Madhya Pradesh also where agriculture -i 
led the rest of the sectors of the economy in _ the generate 
of additional income. The grovjth of real agricultural^^ me- 
has been twice as fast as that of the total income uiiring 
the period from 1951 to 1972 (Ref. 5). 

Agricultural development is defined in terms of the 





The table shovs that the production of pulses has in- 
creased atj’a-rate of 1*62 per cent per aimuirij output of cereals 
and millets has increased at a slightly lower rate of 1.3^ per 
cent per annum and. the production of oil --seeds has expruidud 
at a rate of even less than 1 per cent per ^^num. ^both the 
area and yeild per hectare of cereals have increased at 0 *-'l 
per cent per annum while the area under pulses has grovjn twice 
as fast as the yeild per hectare. The area under oil-sceds 
has increased at a rate five _ times greater 'dian the rate at 
which yield per hectare has increased. ThuSj bhc giowth of 
acre and yield per hectare share the groi'jth of production of 

r7T?wo^tiies“oF*iro¥^^ can be distinguished 5 Growth 

process initiated and susta^ed by factor ^©r 

^ the growth process % 

transformation. Yield per acre oy 

fantn-r' transformation. For details. See uei . 1, P.bo. 


rates of output per unit of time. The following equation 
has been used to estimate the growth rates . 


or log Y = log A -y- bT ......... (l) 

where Y is the variable ifdiose gro^^th is to be measured, T is 
time, A and b are constants of the equation, b gives the rate 
of growth of Y per unit of time T. Year is taken as the unit 
of time in the study. 


Production per acre, area and the intensity of cropping 
are the major determinants of the groxifth of agricultural out- 
put. Area under cultivation can not increase beyond a limit 
for reasons that are obvious. The cropping intensity is mainly 
dependent upon irrigational facilities and the availability of 
quick maturing crops that are suited to the' agro-climatic con- 
ditions of a region. Naturally, the growth of yield per acre 
emerges as the leading factor of agricult’oral development!. 
Yield per acre is mainly a function of the modern inputs, like 
high yielding varieties of seeds , irrigation, ^fertilisers , 
management, soil-climatic- conditions and pesticides . As the 
data for cropping intensity are not available for most of the 
years covered by the study, only the other tv/o factors of 
agricultural development have been examined. The rates of 
growth of output, area and the yield per acre have been esti- 
mated by equation (l) which has been fitted to the data by 
least squares method. The estimated growth curves for output, 
are and yeild per acre for 27 different crops raised in the 
state of Madhya Pradesh are shown in table (1). The period 
covered is from 1950-51 to 1973-74. 




cereals and millets equally whereas the growth of area under 
pulses has contributed the major share to the growth of their 
output. But the growth of production of oil-seeds is almost 
entirely accounted for by the growth of area under them. 

The following are the important features of the esti- 
mated curves ; 

(l) Barley, ground-nut, castor-seod, sunhemp and tub- 
acco are the five gcrops that show negative growth of area 
under cultivation.” Four ou.t of these five crops are cash 
crops . Barley is the only cereal crop that shows negative 
growth of area under cultivation. It seems that the increa- 
sing profitability of cereals, pulses and other cash crops 
has made the cultivation of these crops less attractive to 
the farmers of the state. The profitability or the attrative 
ress of a crop depends largely upon its price relative to the 
prices of other crops and its per hectare yeild. ¥e find 
that while the yield per hectare of sunhemp and castor seed 
has remained stagnant, the yield per hectare of ^ ground-nut 
and tubacco has increased at rates as low as 0.76 per gent 
per annum. This must have induced the farmers to transfer 
area from these crops to those with higher yields. Besides, 
" relative prices must have further decreased 
ess of these crops. For exaimole, the price of 

,sed from 0.83 in 1965 ; 

‘ ground-nut ^decreased 
the relative price of 
ed from 6.14 in 1966 to 4o/3 in 19/0. Ihese, 


barley relative to that oi rice dec: 
to 0.61 in 1972, the relative price 
from 1.56 in 1965 to 1.43 in 1972 _a: 
tubacco decrease — 
facts support the above hypothesis. 

,e highest rate of gro' 
er cent per annum f 
,s 0,14 per cent per 
"i the lowest rat 
corded by commerci 
hows 


(2) Th. 

vat ion is 2.84 p 
rate of growth i 
both the highest and 
cultivation is ret — 

seeds. The area under mesta , , ■ , 

the fact that its yield per hectare has been decrea| 
rate of 2.62 per cent per annum. ^ ouch decrease in 
must reduce the attractiveness 

The fact that the crop became more ^ the . 

be explained ohly in terms of the 

to a level which must have more than compens- 
thl^LriS ySld per hectare. The higher _ relative 
of mesta must i.hate..,3Jaiiuced the farmers to increaso 
mosta aSd in the process ^ 

put under mesta which were^not suitable 
^th the result that the yield per hectaie declines 

a high rate over time. 







The negligible rate of gro¥th of area under cotton 
implies that the total area imder the crop has remainedj more 
or less stagnant. It is not surprising in view of the f act 
that, on the one hand, the yield per hectare of cotton has 
been decreasing at a negligible rate of 0.17 per cent per ^ 
annum, and on the other hand, its price relative to that ox i 
declined from 2.49 in 1961 to 1.92 in 1973-74. These two 
factors must have made crop less attrative to the f, armors . 

(3) The highest rate of growth of output is 5.b2 per 

cent for maize while the lowest rate^of growth of ■^f ,,, 

0.60 per cent per annum for kodokutki. Thus, both tho nigxio; 

and the lowest growth rates are recorded by tho cereal crops. 
The high rate of growth of output of maize is ac countea oy 
the fact that both the area and productivity of maise 
relatively high growth rates. Increasing yield per hectare 
made possible by hyv seeds and other modern inputs and tne 
increasing price which rose from 27.93 Rs . per quintal lu 
1961 to 68,76 in 1972-73, an increase of mere than lOJ per 
cent, must have provided an incentive to the farmers to 
raise the output of maize. On the other hand, koaokuafti 
shows a growth rate of 0.30 per cent per annum 'aoth ioi ai-^a 
and yield per hectare which implies near stagnancy -:oi* -'-/-.i. 
But it is a minor crop of the state. 

(4) Five out of 27 crops show negative growth of oaj 
put and all these crops happen to be the cash opP'? ; 

in area under sunhemp and tubacco_ account for 

their output, while the decrease in yield per hcctar- a- 

for the decrease in output of sesamum, raosua and cotnon. 


(53 The number of crops £ 

output per hectare is also five. Two 
and the other three are also coimnercis 
seeds: mustard-seeds, sesamum seeds, ri 
cane. But the area ■'-under all 'the five 
d'orlng the same period. ^ The rising pi 
have acted as an incentive to the aiV 
under the crops. The absolute price j 
73 is more than three times its level 



.na crans-tor 
-hose Crash crops, 
tiiecrops might 
oaasQd by tlie de 


(6) The proportion of the .'^ro 
by the growth of area under 'other“ce 
mo th j mas o o r 5 s e s amiim 3 3? ap e / raus t a I’d 
cotton, and sugar cane in" tlian 

by the growth of their yield per lioct 
the pulses fall under this cotoporv. 
under all pulses, except lakh, has'eic 
yield per hectare. The growth of out 
largely from the growth of area under 
placed other crops in Punjab and Ear- 
major producers of 
have foimd the 
Pradesh. The 
as the chief 


mo 


bounted 


ulted 


- , , - 'yana 3 making those; states 

^ tne crop in the country, pulses soem to ■ 

_ favour with the farmers in the state of Madhya; 
increase in pricos of pulses seems to have acted 
. ^ ^ motivating factor. In 1973, the rrico of gram 

IS 3.0 time higher than its price fa 1961, the orice of tur 
IS 4.2 times more whereas the orice of sasoor is 3.6 times 
higher than, its price in 1961. Besides, the relative prices 
of pulses have also been highly attractive. For examble, 
the price of gram relative to that of rico rose from 0.97 in 
1961 to 1,06, the relative price of tur- increases from 0.97 
to 1,3 and that of masoor rises from 0.90 to l.Oi during the 
same period. The attracti\’-eriess of the prices of pulses must 
have induced the farmers to increase the area under the pulses 
Consequently, the state of Madhya Pradesh emerges as one" of 
the Major producers of the pulses in the country. Tho table 2 
shows that -^hBreas the share of M .P , in the production of 
gram rises from 16.44 to 24.36 per cent of the total output 
in the country, its share in the production of total pulses 
increases from 7.47 per cent in 1961 to 19.85 per cent in 
1974. Thus, nearly one fifth of the total production of pul- 
ses in the country is accounted by the state of Madhya Pradesh 







unts for a laJglJ p?Spo^t£n oTte f. f jf ac 

accounted by the growth of area nm^of than 1 

of yield pe? he^ire o? S/S 

has grom faster than the area^mlS Slm P,rf t?, ”■ 

ion of the growth of yield perSSare t^tho L! 
auction of rice, wheat, gram, kodotatkl late Jd Yo?h°i 
seeds ’ IS only negligibly higher th=>n ^ c>il 

growth of area ^ tnan uhe contribution of t 

growun 01 area Mer cultivation. But for other re^naim-^r. 
crops, the growth of yield rer hertara no i ^ ? remaining 

for the growth of their output. ^ largely responsib 

, . ^^ithin the cereals and millets . mai^e lower 

the rist of the SJp. 

g«e?L“SM ^iol^eHoS^^rthe Sur" ^ 

fa?nmes thS Harv^n^^''^ irrigatj 

S othe? c^nd?t?nnf f f'n soil~climatic 

5 larger proportion of Irrigated area is 
under rice than wheat cultivation. The groxrth of Trea-rmhUaT 
^-^9° trailed behind the growth of area under maize 
but its growth has been faster than the growth of area ’indcr 

might te dS 

to its small value in the base year. 

lortment analysis s ho ws that (i) agricultural deve- 

lopment in Madhya Pradesh lias proceeded slowly but steadily. 
Production, area and yield per hectare of all but five" crops 
have intreased at varying annual rates of growth. In fact, 
he production of cereals and millets and pulses has grown 
faster thp their production in the country as a whole. The 
s ate s share in the production of cereals in the co'untrv In- 
creased from 6.99 in 1951 to 9.03 per cent in 1973-74. Slnii. 
larly, the state's share in the production of pulse, s in the* 
comtry increased from 7.47 irx 1951 to 19.85 per cent in 
1974. Crop-wise, the share of the state in the production oi 
jowar, baira, maize, gram and ground-nut has increased toim 
■cne same period. The highest increase in the state's share 
in the country's output is for gram, (ii) The process of 
agricultural! development in M.P., unlike that in Punjab, ha£ 
been mainly led by the growth of production, per acre yield 
pd area under course grains ^ pulses. Both wheat and rice 
have trailed behind them. The state's sfcire in the productic 
of Jowar, bajra, maize and gram in the country has gone un hi 
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Productions Relations of Agriculture 


. ., Agricultural production is generally a. function of the 

fariii inputs 3 adoption of improved cultural practices « govern- 
mental _programes of agricultural development and the agro- 
climatic conditions » Of all these 3 the new farm technology 
has been found to be the single most important factor in the 
agricultural development of several conntries/regions . In ' 
fact, it is the new farm technology that has been respcfnsible 
for taking the agriculture of some developing economies out 
of the low level equilibrium trap (Mudhar, M.S., 1974, P.l). 

The diffusion and the adoption of the new farm tectuiology 
hinges upon, among other things, the availability of modern 
inputs like high yielding crop varieties, fertilisers, pecti- 
cides, Irrigational facilities, rural credit, new tools and 
machines for farming operations, and above all, an appropriate 
policy frame. 





°'‘^^P'’^’^5 from the year 1950»51 to 1973-74 w?' T^r-cfin^f 

a Cobb-Douglas type of production function for the tr-n-fn-^"^ 
matron of agricultural inputs into output ; ^ 

% = a / b Xg / c X 3 dT / U ........ (3) 

where Xi, Xg aJid X3 are the logs of output, un-irrigated and 

vSilble'^wlth%?iein^ln^iS^ in physical units, T is time 
Tintaer! SS f" Random error (Cf. 

iSSation relating to rnter used for 

irrigation are not available ^ area irrigated Is used qs lte ■ 

proxy. Total. area cultivated ia thus di?Mod Irto its tw 

EatS"ar?avallablS*fnr'?'^ uii-irrlgated area. Data for Irri- 
IwSet-^y^Se Sudy!” ® separately for the period 

In tahi7?ii^ poeffleients are shown 

in fable (oj.^ Tne table shox-rs that the correlation between 

production ana area is statistically insignificant for rice, 
maize aua barley. But it is significant for the other five . 

probability level which is used for testing 
all he coefficients . The coefficient and correlation Between 
pTOduction and irrigation is also insignificant for three crops? 
rice, cotton and sugar-cane. In view of the fact that two of 
these cTOps require generally very high doses of water, the 
result IS suprising. It raight be due to Ihc fixity of irrigated 
apa under thpe crops over the period under study as the rate 
of growth of irrigated are under the three crops has been ne^li- 
gple as 0.25, 0.80 and 0.17 per cent per anraom. It is as if 
the ^irrigated area under rice and sugar-cane were fixed. 

Besides, rice and sugar-cane crops are gTovm. mainly in those 
regions of the state which receive adequate rainfall in the 
npmal years. These two factors may explain the insignif icance 
of the coeffpient. But the correlation between production 
and time is insignificant only in case of rice and barley. 

Thus, time emerges as an important factor of growth in 6* out 
of 8 crops. For rice, all the three coefficients of correlation 
bpween production on the one hand, and area, irrigation and 
time on the other, are insignificant. The intor-eorrelation 
an»ng the explanatory variables is significant in 14 and insig- 
nificant in 10 cases. Thus as is usually the case in production 
function studies, w© have the problem of multi-collinearity 
in 6 out of the 8 crops. 

The combined influence of area, irrigation and time 
in group of two and three is examined by means of multiple 
prrelation coefficients. All the multiple oorrelation coeff- 
icients of second order, except two for rice, are statistically 
significant, A comparison of the values of the total corre- 
lation coefficients with the values of second order multiple 
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secord^varlSl?in^the^T>epSp introduction of the 

the variation expreSed bf tte^egre^slofaDOT-of h?"’*-'"" ?f 

nuftlple =orLLwon"?oe"ffL?^n? Sf sefSTo^S? if f " 

®asas In which the values of the' second'*''''^ 

0^3 Of n ^^P^acement of variable 2 

iS fact the increase in negligible. 

in I act 5 tne results, show that in case of wheat and 

foSh"o?1Stnntthff“-f^ fafcr to Ihe 

growth or output whereas it is the unirrigated area vrhich 

accounts forthe major share of the growth of outmt of lice. 

maiBe, cotton and sugar-cane. But In the case of f S ’ 

"aSf ILtf s oTSo^ft.*"^ -itoigated area happen Ic beffort 


„ . multiple correlation coefficients of third order 

are^signif leant at o per cent probability level. The pro- 
portion oi variation due to regression ranges fro® 46 to 91* 
per cent. But the introduction of the third variable Into the 
regression raises the value of the coefficients of determination 
only marginally in^most of the cases. Another point to be noted 
IS ^ hiiQ,! lu IS ^ the iutroduc tiou of. ti.iE8 Vciriahlo in/to' thcr ■' 

along with area and irrigation which raises tiie value 
oi the coefficient of determination only negligibly except in 
case of ricej maize ^ and cotton. Besides j the partial regression/ 
correlation coefficients of second order attached to time 
variable 31*6 not only insignificant but they also have negative 
sign attached to them in 5 out of 8 cases.* Therefore, the. 
time variable is dropped from the regression in the analysis 
of production relations. 


The partial first order coefficients of regression of 
production on area and irrigation are tabulated below : 


CROP 

b l&eat Rice 


Siig Er * 

Maiae Barley Gram , Cotton ' Carle ses 


bl2.S .SOlO -.3408 -.1898 -1.7357 1.0095 1,0588 0.8632 -.1877 
^13 ,2 1,2825 1.6464 1.7707 13.9825 -1.6000 0.2432 -0.0044 3.2332 


Sum 1,5835 1.3056 1.5809 12.2468 -0.5905 1.3020 0.8588 3. 


0456 


* Kamiya obtained negative regression coefficients attached to 
labour in his study of paddy farms in Tohoku and Seinan dis- 
.'tricts of Japan due to the fixity of family labour engaged on 
these farms and the fixed size of the farms in Japan. Quoted 
by Heady, E. 
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sss S.%£f M.r'S’?; ;• ri“5-fj“r- 

under two of these crops had remained st^lnart aJ^S the eiof®'' 
under barley has declined. Th^ qT<Tr. ^ 

dent attached te the regression coeffi- 

rf gLS Sd lug^ erne negative only in case 

coelf!clLt itfShefto “ L^gltedlare^SnaL'^v/^^rt""™ 
be explained in terms of the fixitv nf%'-n 7 >Tcy 

SLlLiWe ??te nf n sugar-cane has expanded at the 

of^thl relrSdnn^f>nef^-i^rrif negative sign 

rBgrGSsion coorxic.ion’t '3.ttEch8d fco" i2*rip*ati-'rl 

Irowth^f^iLiJ as derate of 

grovth of irrigated area under gram has been 2.72 ner rent ner 

annum all through the period covered by the stidy. * 

vnine to Jbe noted is that the numerical 

value of the elasticity of output with respect to irrigation 
as _ several times the elasticity of output with respect to 
unirrigated are for all crops except cottonj gram and 'Sugar- 
cane. pother feature ^ of the coefficients is that their sm 

it except gram and sugar-cane. 

It implies that there are increasing returns to scale with 
respect tothe inputs of irrigated and un-irrigated area. But 
one can not be very sure about it as almost all other import- 
ant inputs of agricultural production have been exluded from 
the regression {See, Ref. 2, ).69). 

New Technology and Production Relations ; 


, ine success of the modern agricultural technology 

hinges largely upon the ever increasing use of high yielding 
crop Varieties, But the use of high yielding crop varieties 
becomes effective only if all modern inputs are used as a 
package. The package involves mainly the use of improved seeds 
chemical fertilizers, irrigation water and pecticides as 
essential inputs (iludhar, }.120. High yielding seed varieties 
mainly of wheat, paddy, maize, bajra, and jov/ar have been in- 
troduced in the state of Madhya Pradesh since 1966-67, If we 
take all the modern inputs of agricultural production into 
account, their number will be quite large. In vievr of the fact 
that we have only 8 observations relating to the use of inputs 
like high yielding seed varieties, fertilizers, irrigation and 
pecticides etc, from 1966-67 to 1973-74, wuld be advisable to 
restrict the number of variables in the regression to study 
production relations. For time series data, fertilizers and 
high l^ielding seed varieties along \dth area and irrigation 
have been taken as explanatory variables . But we have many 





SiS K section data for which some other 

variables have also been taken as explanatory variables . 

The gro-vrth of_ production and the use of modern inputs 
uniform for all the five crops. Compound annual 
growth rates _ol output and the found inputs of these crors 

^ 1973-74 are shorn in table (4). 

The table shows that the production of paddy has increased on 
an average by 1.5 per cent per annum. This has resulted from 
the growth of area? irrigation, high yielding seeds varieties 
and fertilizers . The use of HYV seeds has increased at a very 
high^raoe of 48.1 per cent per annum but the use of fertilizers 
has increased only at a rate of 5.7 per cent per annum. Area 
and irrigation also snow nominal growth at rates of 1.1 and 
0.2 per cent per annum respectively. The disparity between the 
growth rates of different inputs seems to have been the result 
of the fact that whereas the HY? seeds were introduced for the 
first time in 1966-67, the otherinputs like fertilizers and 
irrigation were already in use for quite some time. Conseqi^ent. 
ly, the growth rates for the supporting inputs are much lower 
than that of the HYV seeds, ^reduction of wheat has inhreased 
at 4.7 per cent per annum while the use of HYV seeds and ferti- 
liser increased at very high rate of 47.8 and 42,2 por cent per 
ann'om. In case of wheat, the use of HYV seeds and fertilizers 
have increased at, more or less, similar rates, Irrigated 
area also show a comparatively high annual growth rate of 9.6 
per cent. But the highest rate of growth of output is for 
bajra. For bajra also, the use of EY}I seeds and fertilisers 
increases at very high rates of 27 and 61 per cent per annum. 
But the disparity between the growth of these two inputs for 
bajra production also is quite substantial. Both maize and 
jowar show negative gro^rth of output during the same period. 
Negative growth of output of maize might have been the result 
of the negative growth of irrigation and fertilizers whereas the 
production of jowar has decreased despite the grovrth of use cf 
HYV seeds and fertilizers. The above analysis shows that the 
use of HYV seeds and other supporting inputs like fertilizers 
has not increased at rates commensurate with each other except 
in case of wheat. The growth of irrigation has also lagged 
behind that of HYV seeds and fertilizers . The new agricultural 
technology has been so far introduced mainly in those areas 
which have a certain minimum amount of assured irrigational ' . 
facilities. This large base besides other factors might expl^ 
the slow growth of irrigation in comparison to HYV seeds and 
fertilisers . 



Cobb~Dougles product 
the data for the years from 
The estimated equations are , 

(mieat) Xn = 94.159 / 0,4687 


(Paddy) X-^ 


2200.25^0,0188 Xg / 78,4856 X 

0,3674Xg 

68,20 -0,3908};:o / 4.2059Xo / 


(Maize) X- 


(Bajra) X' 
(Jo¥ar) X. 


.8038) 
is unirriga 
fertiliz'er 


where X. is output, X^ is i 
areaj * X 4 stands for'^HIY s 
all variables are measured 


ine coetiicieiTC of multiple correlation is significar 
in case of wheat and it is insignificant for all other crons 
even though its value is greater than 0,8 for all crops cxoop 
maize. The partial regression coefficient attached to irrigs 
area is _ negative both in case of paddy and maize. It is not 
surprising in view of the fact that irrigation has grown nega 
tively in case of maize miile its rate of growth for paddy ha 
been very tardy. But the partial regression coefficient 
attached to ^timirrigated area is negative onJ.y in case of whea 
The coefficient attached to HY^/ seeds is negative in case of 
paddy, bajra and jowar. The negative sign of the coefficient 
is surprising in view of the fact that the snnual compound 
growth rate of the use of HIV seeds for al.l the three' crons h 
been very high. The coefficient attached to fertilisers is 
also negative in case of paddy and mo.ize. It might be due to 
the negative growth of the use of fertilisers in maize produ- 
ction of paddy. In fact, the reduced supplies of fertilisers 
and the steep rise in their prices towards the last years • 
covered by the study have greatly affected the use of ferti- 
lizers in the state. The partial regression coefficient 


stands for total area (both irrigated and unirrigated) 
under jowar and bajra for which the data relating to irrigated 
area are not available for all the year covered by the study. 





is negative in case of jowar for ¥hich 
the total area under cultivation has grox^n negatively. Thus, 

partial regression coefficients in cas 
2f coefficients in case of jowar and 2 out 

of 4 coefficients in case of maize have negative signs atta- 
ched to _ them. In-puts of irrigated area, HYV seeds^and ferti- 
lizers in case of xAat^, mnirrigated area in case of caddy, 
unirrigated area and HITV seeds in the production of maize, tot 
area and fertilizers in the production of bajra and fertilizer 
in case oi joirar mali;e a positive contribution to their resnect 
ive output, ■ 

^ An important point to be noted is that the sum of tho 
regression coefficients is positive and greater than unity in 
case of paddy , maize and bajra while the sum is negative for 
whaat and jowar. Negative contribution of unirrigated area to 
the output of whtat makes the total returns negati-ve. Simi- 
larly, negative contribution of area and HYY seeds to the out- 
put of jowar makes the total returns to scale negative. But. 
the increasing returns to scale in the production of paddy, 
maize and Tjajra are indicated. * • 

The marginal productivities of the factor inputs have 
been calculated at their respective geometric means which arc 
given below s- 


Crop/ 

Input 


Hheat 

Paddy 

Maize 


Bajra 

Jowar 


Some of the elasticities or the marginal productivities 
of factor inputs are negative. It is hardly conceivable that 
the total output would decrease as a result of an increase in 
the quantities of any one of the essential inputs. But only 
two of the hegative coefficients are statistically significant. 
In case of maize, output, irrigation and fertilizers used all 
grow negatively while hyv seeds grow positively. Thus the 
violation of the use of modern inputs in the recommended package 
may account for the negative productivities of irrigation and 
fertilizers. Similarly, the negative growth of irrigation in^ 
case of bajra might be responsible for the negative productivity 
of one of the inputs while in case of jowar, the negative growth 



Production Functions estimated from Gross-Section 


Cross section data relate to the year 1 
district is the unit to which it is related. A 
are not cultivated in each of the 43 districts 
the number of observations differ from crop to 
where new crop varieties and other compleraentar 
production of a crop(s) has not been introduced 
also been lect out of the analysis. The follow 
estimated equations of the production functions 

(mieat) X-, =0.923 - 1.733 30, / 0.715 3C./ 0.241 X 


(Paddy) X- 


(liaize) X^=l,237 / 0.977 Xg - 0.199 X3 /0,l06X4/0. 395X5 

(R= .9995) 

(Jowar) X^=1.141 / 0.185 Xg / 0.152 X3 / O.OOIX^ / 0,049 X5 

(R-t.5313)'' 

adhere X^^ denotes output, X2 is irrigated area, X3 stands for 
unirrigated area, X4 is area under HYV seeds and Xc is the 
amount of chemical fertilizers used, all in logarithmic unit 

The marginal productivities of the f actor inputs are 
as__follows s _ ^ _ 

Crop/ 

Input 

Wheat 
Paddy 
Maize 
Jqwar_ 

^Tractors were also tried as one more explanatory variabl 
the increase in the value of the correlation coefficient 
tlple) is nearly zem and the presence of the additional 
aMe makes the regression coefficients attached to other 
lanatory variables negative in two crops. Besides, the p 
regression coefficient attached to tractors themselves i 
gative in all the cases. Therefore, the results are not 
ported here. 





'ill*- 


All the four coefficients o]f multiple correlation are 
statistically significant whereas for the production functions 
estimated from time-series data the coefficient for i^heat crop 
alone is significant. Naturally, the values of all the cocffi 
cients 5 except one for jowar, are greater than the calues of 
the coefficients for the functions estimated from tiao-series 
data. In view of the above results, it seems that the insigni- 
ficance of the coefficients of multiple correlation for time- 
series data is due to the limited number of observations in 
relation to the number of explanatory variables included in 
the function. The partial regression coefficient (and thorofo 
the marginaly productivities) attached to irrigation in the 
production of wheat and that attached to HYV seeds in caso of 
maize alone are negative. The marginal productivitfes estimate' 
from the production functions indicate the direction in wnich 
the pattern of allocating the scarce inputs should change^ in 
order to achieve optimum production. For example, fertilisers 
have the highest marginal yield in the production of maize 
while irrigation yields the best results in the production ^ 
of paddy* ' Therefore, the diversion of fertilizers from other 
crops to maize and the transfer of irrigated area frem’other 
crops to paddy is likely to raise the over all production in 
the state. 


Conclusions and Resume 


the study show that agricultural proauct: 
hya Pradesh has increased slowly but ste; 

llhile the state achieved faster devolo; 
luntr^ as a whol® in the production of^ 00 
it has lagged behind the country in the 
»addy, oil-seeds and other commercial cro 
)o 3 nt is that the gro^/bh of production of 
mnTS ucon the growth ol area '• t- 









Irrigated area emerges as an important factor of grow 
of output in stepwise regression analysis, ihe sum of regres: 
coefficients attached to irrigated and unirrigated area under 
all the crops except gram and sugar-cane indicate increasing 
returns to scale. 

There seems to be a lack of package approach in the 
use of modern inputs like HIV seeds , chemical fertilizers and 
irrigation as a result of which the use of these inputs in th 
production of most of the crops increases at vastly different 
rates. Increasing returns to scale obtain in the production 
of paddy 5 maize and bajra while the total returns to scale 
are negative in the production of wheat and jowar. But the 
results obtained from cross-section data seems to be better t 
those obtained from time-series data. The estimated marginal 
productivities of the factory inputs indicate the desirabilit 
of reallocation of the inputs among the competing crops for_ 
obtaining optimum production. These results indicate negabiv 
returns in the production of wheat 3 increasing returns in th^ 
production of paddy and decreasing returns in the production 
of maize and jowar. 


000//000 
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Appendix 


Data So-urces and Assumptions 


All data have been tahen from ’agricultural Statistics' 
1969-70, 1970-71, 71-72, 72-73, 73-74, Directorate of Agricul- 
ture, Bhopal and 'Agriculture and Animal Husbandry* part I, 
1967-68, Directorate of Economics and Statistics, Bhopal. Land 
area is measured in thousand hectares and output is measured 
in thousand tone. All other inputs are also measured in phy- 
sical units. Crop-wise use of fertilisers is not available. 
Therefore, the total amount of fertilizers consumed in the 
state in a year is allocated to different crops in proportion 
to the area covered by the High yielding Seeds Yarieties 
(HYV)/ area irrigated. Other methods of allocating fertilisers 
among different crops •vjere also tried but the results were 
not satisfactory. One such method which was tried is to allo- 
cate 50/60 per cent of the recommended doze of fertiliser for 
each major crop. But the sum total of fertilisers thus, 
allocated to all major crops far exceeds the amount of the tota 
fertilisers consumed in the State. Water used for irrigation 
is also not available. Therefore, area irrigated under each 
crop is assumed to measure the degree of irrigation. 
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Table i l 


Bstimated Growth Curves of irea? Producti on and Productivity 


Crop/ _ 

Produ 

ction 
t_ b 

Pt» o ^ T 1 P f*. *1 Iff 1 ft t r 

, Yar laDxe uons tant 


„ Cans tan 

Uons'tarrT 

D 

Rice 3.5719 

Bajra 2.2266 

Maize 2,5649 

Wieat 3.3629 

Barley 2.2270 . 

Gram 3.1313 

Jowar 3.2702 

Kodokutki 3.0781 
Others 2,2596 

0.0034 3.3568 
0,0051 1.8059 
0.0100 1.7166 
0.0071 3.0188 
-0.0002 2.0203: 
0.0037 2.8069 
0,0037 2,8024 
0.0030 2.3509 
0.0126 1,7427 

0.0072 

0.0182 

0,0562 

0.0168 

0.0075 

0.0078 

0.0218 

0,0060 

0.0094 

2.7954 

2.5125 

2,6589 

2.6791 

2.6512 

2,6741 

2.6291 

2.2733 

1.7557 

0.0042 

0.0180 

0.0164 

0.0093 

0.015S 

0.0040 

0.0098 

0.0030 

0,0038 

Cereals & 2.9744 

Millets Total 

0.0091 3.6532 

0,0132 

2.^79 

0.0091 

Tur/Rahar 2,4679 
Lakh 2,7364 
Urad 2.6863 
Moong/Moth 2.2099 
Massoor 2.3065 
Other Pul- 2.2269 
ses 

0,0112 2.3390 
0.0051 2.1831 
0.0062 2.0594 
0.0079 1.5393 
0.0106 1.7684 
0.0051 1.4522 

0.0075 

0.0115 

0.0096 

0.0147 

0.0098 

0.0305 

2.8112 

1.2445 

2.3288 

2.3696 

2.5694 

2,2364 

0.0002 

0.0065 

o.ooao 

0,0010 

*0.0007 

0.0236 

Total Pul- 3.5408 


2.9750 


'2.6099 


s.e.s. ,, : 






Total Food 4.1511 
Grains /Crons 

0.0046 3.9809 

0.0066 

2 .2273 

'X76565” 

Groundnut 2 . 7329 - 

Castorseed 0.9300 - 

Sesamum 2.6176 

Rape/Must- 
ard 2.0837 

L in-seeds 2.7125 
Others 2.2585 

•0,0026 1.9806 
-0.0112 1.5452 
0.0048 1.9190 

0,0067 1.8226 
0.0038 1.9971 
0.0103 1.2555 

0.0279 

0 • 0144 
-0.0111 

0.0090 

0.0065 

0.0189 

" 2 .5119 

2 .4907 
2.3179 

2.6420. 
2.2764 ' 
1.9669 

0.0075 

0.0020 

-0.0073 

-O.COOS 

0.0030 

Total oil- 
Seeds 3.0325 

0.0167 

2.5846 

0.0094 

2.0718 

0.0029 


Potato 

Mesta 

Snohemp 

Tubacco 

Cotton 


0.8394 

0.5944 

1.6328 

0.8377 

2.8560 


Sugar-Cane 1.5498 


0.0184 

0.0284 

-0.0109 

- 0.0221 

0.0015 

0.0097 


1.426 

1.2837 

1.9740 

0.5772 

2,6001 

1.9608 


.0.0006 

•0.0168 

•0.0226 

■0.0063 

0.0099 


0.6917 
0.2599 
0.6371 
2 .3828 
3 .4247 


-0.0262 

0.0006 

0,0076 

-0.0017 

.0.0005 



Table s 2 


Percentage Share of Madhya Pradesh in 

All India Production 


Crop/Year 

1951 

1974 

Rice 

10.58 

8.09 

Jowar 

8.49 

12.86 

Bajra 

1.8 

3.02 

Maize 

7.93 

9.16 

Wheat 

16.59 

11.78 

Total Cereals & Millets 

6.99 

9.03 

Gram 

15.44 

24.36 

Total Pulses 

7,47 

19.85 

Total Food Grains 

7.10 

10.05 

Ground-Nut 

3.19 

3.72 

Major Oil-Seeds 

6.95 

6.29 

Cotton 

1.29 

0.89 
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Table 


Correlation Coefficients ; 


Multiple Correlation Coefficien ts ; 




Crops 


S. 


1.23 R3_^24 ^^1.24 E3_,34 ^1. 34 ^1. 234 ^1.234 


Itieat 

Rice 

Maize 

Barley 

Grasi 

Pulses 

Cotton 

Sugar-Cane 


.8470* 

,4398 

,6419* 

.9126* 

.7318* 

.7382* 

.5983* 

,9383* 


.7174 

.1934 

,4121 

.8327 

,5356 

.5449 

.3579 

.8804 


,7142* 

,6235* 

.8226* 

.4954* 

.6084* 

.7860* 

.8456* 

.9410* 


.5101 

.3887 

.6766 

.2454 

.3702 

.6178 

,7150 

.8855 


.8718* 

.3725 

.7983* 

.8069* 

.6405* 

.8480* 

.5466* 

.5685* 


.7694 

.1388 

,6373 

.6511 

.4102 

,7191 

.2987 

.3231 


.8726* 

.6011* 

,8262* 

,9540* 

.7547* 

.9126* 

.9362* 

,9418* 


.7614 

.4639 

.6869 

.9101 

.5695 


♦ Ow C> % 

.8764 

,8870 


Table of Total Correlation Coefficients 


Crop 

Tariable 

1 

: 2 

3 

t 1 

1 
1 
1 
1 
1 
1 
1 
1 

•1 

1 

1 

1 

1 

t 

1 

1 

Ifi&ieat 

1 

1 

.0337* 

.7384* 

.7101* 

2 


1 

.3745* 

.9305* 


3 



1 

.4241* 


4 




1 

Rice 

n 

■ . J- ■ 

1 

,0204 

.3396 

.3721 

2 


1 

.6707* 

.8215* 


3 



1 

.9309*. 

Maize 

1 

1 

-.2473 

.5661* 

' .7910* ' : .: 7' 

2 


'1 

,0954 

- .0272 7 ; ■ 


3 



1 

.7981* 


4 




1 

Barley 

1 

2 

1 

-.3676 

.,1^:,7' 7:: 

. .7583* : 
.1746 

'.3724^ ■ 

-.1157 


7^ 3 



1 

.1303 


4 




77 : 1 :;:;;; 7;;-^ 

Gram 

2 


: ? ^.4184* > 

.5768* 

,4865* 

.5576* 

,9207* 


& ■ 



.6702* 


2 A ^ 






Continued 
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Table 3 continued 


Crop 

Variable 

1 

2 

1 

I 

t 

1 CO 

1 

1 

I 

1 

1 

4 

All PifLses 

1 

1 

0.5389* 

,7251* 

.7169* 


2 


1 

.8452* 

.9239* 


3 



1 

.8894* 


4 




1 

Cotton 

1 

1 

.4916* 

.3106 

-.4603* 


2 


1 

-.0607 

.6757* 


3 



1 

-.0396 


4 




1 

Sugar-Cane 

1 

•1 

.9369* 

.2301 

.5644* 


2 


1 

.2974 

.6713* 


3 



1 

.2924 


4 




1 


* Coefficients Statistically significant at 5 per cent probability 
level. Xt_ is output 5 X 2 denotes un- irrigated are a 5 X 3 repre- 
sents irrigated area and X 4 is time variable. 


T able s 4 

Compound Annual Growth Rates from 1966-67 to 1973-74 


Crop/ 

Variate 

Output 

Irrigation 

Un-irrlgated Area 

HYV 

Seeds 

Fertili 

zers 

Paddy 

1.50 

l.lO 

0.90 

48 .40 

6.17 

l?ftieat 

4.70 

9.60 

1,80 

47.80 

4.20 

Maize 

-6.58 

-3,30 

0.70 

0.80 

-30.60 

Bajra 

5.30 

-3 ,15 : 


27.30 

61.10 

JowaT 

-7.93 

-2.39 


■51.10: 

99 *50 



